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COAL MINING AND RECLAMATION PERMIT

Issued To OHIO VALLEY COAL CO
56854 PLEASANT RIDGE ROAD
ALLEDONIA OH 43902

Telephone 740 9261351

Permit NumbeirI D360

Application Number D036012

Acreage 0

Underground Acreage 24317

Effective 08152003

Expires 0642004

Type of Operation Underground Room and Pillar Underground Longwall

CONDITIONS

CONDITION TYPE DESCRIPTION

Various
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tae issuance of this permit means only that the application to conduct a coal mining operation

meets the requirements of Chapter 1513 of the Revised Code and as such DOES NOT RELIEVE
the operator of any obligation to meet other federal state or local requirements

This permit is issued in accordance with and subject to the provisions conditions and

limitations o
f

Chapter 1513 of the Revised Code and Chapters 1501131 1501l 33 through

15011314 of the Administrative Code

The water monitoring plan for this permit shall be

Quality See Page 26 F3 of the Permit Application

Quantity See Page 26 F3 of the Permit Application

Note These monitoring requirements are separate from NPDES monitoring requirements

Signature v °

`LtC v Q Q VeU Date

Chief Miners Resources M gement

08152003

Qp•G°3Q•OG°3

46 Rev 07012001

D O36O 1
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COAL MINING AND RECLAMATION PERMIT

Issued To OHIO VALLEY COAL CO
56854 PLEASANT RIDGE ROAD

ALLEDONIA OH 43902

Telephone 740 9261351

Permit Numbe

is

D360

Application Number D036012

Acreage 0

Underground
I
Acreage 24317

Effective 08152003

Expires 06192009

Type of Operation Underground Room and Pillar Underground Longwall

CONDITIONS

CONDITION TYPE DESCRIPTION

Archeology Prior to any surface disturbance or repair the applicant will initiate further lcoordination
with the Division of Mineral Resources Management DMRM archaeologist and the Ohio

Historic Preservation Office The applicant will provide DMRM National Register eligibility

evaluation for architectural properties 116 118 126 133 134 135 and 136 as shown on

the application map six months prior to mining beneath them CONDITION LIFTED42006RSS

Various See attached conditions

LOCATION IS NOT AVAILIABLE

The issuance of this permit means only that the application to conduct a coal mining operation

meets the requirements of Chapter 1513 of the Revised Code and as such DOES NOT RELIEVE

the operator of any obligation to meet other federal state or local requirements

This permit is issued in accordance with and subject to the provisions conditions and

limitations of Chapter 1513 of the Revised Code and Chapters 1501131 1501133 through

15011314 of the Administrative Code

The water monitoring plan for this permit shall be

Quality See Page 26 F3 of the Permit Application

Quantity See Page 26 F3 of the Permit Application

Note These monitoring requirements are separate from NPDES monitoring requirements

Signature Date

Chief Mineral Resources Management

F46 Rev 07012001

08152003

TOVCC 11225



ADDENDUM TO PART 2 PAGE 16 B1
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE

PERMIT D0360

GEOLOGY DESCRIPTION

Stratigraphy of the proposed permit area is formed by the Monongahela formation of the

Pennsylvania period and the Dunkard group of Permian time The primary strata of both sections

consists of an alternating sequence of limestone sandstone siltstone shale claystone and coal

The Monongahela formation is approximately 245 feet thick In ascending order it occupies

the interval from the Pittsburgh No 8 to the Waynesburg No 11 coal bed The primary rock units

are limestone shale and claystone Limestone forms 44 to 68 percent of this stratigraphic interval

As a result of longwall mining the immediate strata overlying the Pittsburgh No 8 coal bed will

cave to a height of 3 to 6 times the mining height depending on the bulking factor of roof strata

The beds above this caved zone are provided some support by the caved rock but may sag and give

rise to bed separation and may be subject to fracturing to heights 24 to 5
4 times the mining height

120 to 270 feet above the mine

The Dunkard group is 250 to 300 feet thick occupying the interval from the Waynesburg No

11 coal bed to the ground surface The primary rock units here are shale and claystone These soft

units form about 85 percent of this stratigraphic interval This strata is primarily located within the

constrained zone of disturbance resulting from longwall mining The constrained zone is

defined

as that interval above 24 to 54 times the mining height and below 50 feet from the ground surface

This strata is expected to be sufficiently confined to prevent development of any fractures Rock

beds here will tend to absorb most of the strain energy without fracturing

Strata close to the surface however are not sufficiently confined and may move in any

direction Surface cracks maybe produced from tensile strains resulting from longwall mining The

depth of these cracks is generally estimated to be less than 50 feet

The main safety against inflow of groundwater into the Powhatan No 6 Mine is afforded by

the constrained zone The nature and thickness of the individual beds found here are of particular

importance Through extensive core drilling multiple beds of claystone
with total thicknesses of

79 to 108 feet have been identified These claystone beds are relatively impermeable and generally

capable ofabsorbing large amounts of strain energy before fracture In the application area it is our

opinion that sufficient claystones are inplace to provide an adequate barrier against inflow from

surface water and shallow groundwater disruptions caused by longwall mining Where stream

valleys are encountered longwall operations is generally not planned under less than about 200 feet

of cover to further protect the mine and overlying groundwater resources The rock strata of

Belmont County typically form a gentle monocline that dips southeasterly at grades less than one

percent Figure 2
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ADDENDUM TO PART 2 PAGE 16 B1
PAGE TWO

and in the application area is

southward to southeasterly The base elevation of the No 8 seam

ranges from approximately 725 ft in the southeast corner of the application area to approximately

800 ft in the northwest corner

The orientation of the major joints in rock and face cleat in coal is approximately N 75 ° W
The minor joints and butt cleats are generally perpendicular to these N 15

° E

Geology and Coal Resources of Belmont County Ohio Geological Survey Professional

Paper 380 reports that a small domeshaped anticline lies in eastern Belmont County primarily in

Mead Township This structure is located over three miles east of the Powhatan No 6 Mine

application area and therefore is not expected to have an impact on ground water flow in the

application area

In addition there is a graben structure that passes through the Powhatan No 6 Mine Reserve

This graben has been tracked through the adjacent Powhatan No 3 Mine and enters the No 6 reserve

on the eastern boundary It proceeds in a southwesterly direction turns approximately 90 degrees

proceeds in a northwesterly direction then turns again and proceeds in a general westerly direction

off the mine property The graben is

located to the south of the application area and is not expected

to have an impact on the ground water flow in the area
•

The structural contours of the No 8 Seam indicate that the graben is

made up of a series of

slumps in the deposit indicated by a thickening of the seam at the bottom of the structure This

structure apparently affected the structural contours to the north of the graben but these effects do

not extend into the application area Locally these effects may be seen a
s

areas where incidental

water pools in the mine This water is generally only a nuisance and does not require pumping

Most of the water found underground at the No 6 mine is manmade during the mining cycle from

water sprays used for dust suppression and cooling water for motors
1
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George V Voinovich ° Govern

Donald C Anderson o Direct

February 9 1999

Mr David L Bartsch PE
Environmental Coordinator and

Permitting Administrator

The Ohio Valley Coal Company
56854 Pleasant Ridge Road

Alledonia Ohio 43902

Sections 21 22 27 28 33 and 34 in Smith Township Belmont County

RE OVCC Permit D0360 Test Hole Variance Request

Dear Mr Bartsch

The abovecaptioned revised variance request dated January 15 1999 has been

approved Please submit the entire test hole variance request packet along with the

permit application submittal

If you have any questions or wish to meet please call George Mychkovsky geologist

in the Permitting and Hydrology Section at 6142651024

Sincerely

Lisa J Morris Chief

Division of Mines Reclamation

RECYCLED PAPER

® SOYBASED INK

GMGM
Cc George Mychkovsky Geologist Permitting Hydrology Section

Russ Gibson Permitting Section Manager DMR
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January 15 1999

Ms Lisa Morris Chief

Division of Mines and Reclamation

Ohio Department of Natural Resources

1855 Fountain Square Court

Columbus Ohio 43224

Attn G Mychkovsky Geologist

Dear Ms Morris

The Ohio Valley Coal Company is preparing an application to add 2384 acres of

underground Pittsburgh No 8 Seam reserves adjacent to our currently approved underground

mining area A total of 15 test holes would be required by OAC 150113413 There are currently

13 test holes within the proposed application area and an additional seven holes located nearby Ten

holes have the required geochemical analysis Seven of which are located within the application

boundary and since there will be no acid discharge from this area the analysis data from theD03603
area is

sufficient Furthermore because aquifers if any at the level of the Pittsburgh No 8 seam

are not being used this is not a concern Information from the D03603 area has been used for this

purpose in the past Drilling logs drilling data and Attachment 13s for these test holes are included

with this letter During 1998 we installed five additional test holes four
o
f which are within the

proposed application area and one is immediately south of the area Two of these holes are drilled

into the Pittsburgh No 8 Coal Seam We respectfully request a test hole variance request in

accordance with OAC 150113413C3 The following information is

submitted in support of

this request Additional information for any limited extraction area will be submitted with the

application for this area Such information will be the subject of a meeting scheduled for January

22 1999 and we cannot speculate what information will be required as a
r1lesult

of that meeting

1 A map showing the existing test holes their surface elevations their coal elevations

and the structural contours based on these holes and the surrounding test holes The

proposed mining area boundary and hydrologic boundary are also shown on the map

2 Logs of the test holes andor modified Attachment 13s for each hole

3 A total of two2 cross sections of the holes within and near the application area

4 Logs and Attachment 13s for test holes in the D03603 adjacent area found

immediately to the east of the proposed area We contendithat
the geology in this

proposed area is

identical to the geology in the D03603 area and the other

56854 PLEASANT RIDGE ROAD o ALLEDONIA OHIO
43902

740 9261351 ® FAX 740 9261615
1
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January 15 1999

Page 2

approved adjacent areas The D03603 and other adjacent area applications are on

file with the Division of Mines and Reclamation and are available for your review

5 Three ofthe additional test holes N9825 26 and 27 were drilled to categorize the

surface soil layer as this information was not previously available

6 A geology narrative describing the area to be included in the application

7 A copy of the structure contour map fromD03603 to show the relative locations of

the test holes to the proposed application area

This information will be submitted with the application

Based on the information available we are confident that this test hole variance request

should be approved We would appreciate your prompt attention to this matter Should you have

any questions please contact me as soon as possible I

Sincerely

THE OHIO VALLEY COAL COMPANY

David L Bartsch PE
Environmental Coordinator and

Permit Administrator

cc J R Forrelli

B A Waite

L C Binon

File

TOVCC 11231



0

GEOLOGY DESCRIPTION

The bedrock units that outcrop in the proposed application area belong to the Dunkard Group that is

Upper Pennsylvanian to Permian in age The Dunkard Group rocks consist of interbedded

sandstone siltstone shale mudstone clay fresh to brackish water li

i
estone and coal The

Monongahela Formation Pennsylvanian age underlies the Dunkard Group and consists of similar

rock types The Pittsburgh No 8 Coal bed which is the seam to be mined

Monongahela Formation

marks the bottom of the

The Monongahela Formation which occupies the interval from the Pittsburgh No 8 to the

Waynesburg No 11 coal beds is approximately 245 feet thick The primary rock types are

limestone shale and claystone Limestone form 44 to 68 of this statigraphic interval

The Dunkard Group occupies the interval from the Waynesburg No 11 coal bed to the surface The

Dunkard Group ranges from 50 to 330 feet thick in the application area The primary rock types in

the Dunkard Group are shales and claystones These soft rocks make up approximately 85 of this

stratigraphic interval This strata is primarily located within the constrained zone of disturbance

resulting from mining The constrained zone is

defined as that interval above 24 to 54 times the

mining height and below 50

f
t from the ground surface This strata is

expected to be sufficiently

confined to prevent development of any fractures Rock beds in this interval are expected to absorb

most of the strain energy without fracturing The constrained zone is expected to prevent the inflow

of groundwater into the mine

Overburden thickness above the Pittsburgh No 8 coal bed ranges from a low of approximately 300

feet along the Williams Creek valley to a high of approximately 580 feet gong the hilltops in the

center of the area Soft rocks such as shales and clays make up an average of 72 of the all of the

rocks overlying the No 8 coal

The geologic structures in the application area consist of gently
folded

rocks that dip to the

southeast at approximately 40 feet per mile The orientation of the major joints and face cleat in the

coal is approximately N 75° W The minor joints and butt cleat are generally perpendicular to these

at N 151 E The elevation of the Pittsburgh No 8 coal bed ranges from 725

fe
e
t

ms1 to 810 feet rns1
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E RILL LOGS DRILLING INFORMATIONS AND ATTACHMENT 13S
PROPOSED APPLICATION AREA I
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ADDENDUM TO ATTACHMENT 13

Hole

ID

BO 13 _241828302 _ 72737285

N8621 242658606 72791873

N8617 42763646 X2091886
N9203 43039076 42225250

N9412 241678946 72466805

N8618 943259611 72530613

TOVCC 11234
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A m L HUGHES SONS INCO

DIAMOND CORE DRILLINGmss
Pressure Grouting Foundation Soil Borings

320 Turnpike Road SummerSViIIC West Virginia
26651 304 8721111

qqlmmppDRILLER
DANIEL HAMRICK

DRILL HOLE ivo N86 17

DRILLING FOR THE NACCO MINING COMPANY POWHATAN POINT OHIO

I

STARTED DECEMBER 110 1986

SURFACE ELEVATION
COMPLETED DECEMBER 17 1986

7ATEALAeLOCATIONOHIO BELMONT COUNTY

SMITH TOWNSHIP

SECTION 26

NORTHCA ST 1 4i

I

FORMATION

CASING

COAL o o
°

GRAY SHALE

COAL o

o

REA

GRAY CLAYSTONE

RED AND GREEN CLAYSTONE

GREEN CLAYSTONE

LIMESTONE
GREEN CLAYSTONE

RED AND GREEN CLAYSTONE

GREEN LIMY SHALE

GREEN SANDY SHALE

GRAY SHALE WITH LIMESTONE

GREEN CLAYSTONE

GRAY SANDY SHALE

GRAY CLAYSTONE

STRATA THICKNESS

15000

23000
7000

KSST
GRAY SHALE WITH COAL

GRAY SHALE

BONY COAL

_

s
_

COAL o a o

GRAY SANDSTONE WITH COAL
STREAKS

GREEN CLAYSTONE

GRAY SHALE
GREEN LIMY SHALE

GREEN SHALE

LIMESTONE
GREEN SHALE

11000
2000
2000

15000
15000

8000
4000
3000
320

1070
0070
5080
370
570
5080
060
0075
205

15000
3 000

12000
10050

450
380

DEPTH FROM SURFACE

I
15000 CA

5600 Cy•
58000 L

7 5 00 cy
90000mi98000 Sy•

10200Silo5000 Cy

108o20g1loga90yam
1 10060 t0

N®o9•D•y Y•40 51•_
e w •s

12030 c

125 a 80 cs

13 1 0 6 0 St4 •
132020 ®o °•
132 095 CC •
135 000

150 0
00 cy _

153 000 SK

165 0O I_
175 50

18000
18380 sty

TOVCC 11237



L
i HUGHES SONS INC

E NACCO MINING COMPANY

CONTINUATION OF DRILL HOLE N 148617

STRATA THICKNESS

FORMATION

LIMESTONE
GREEN LIMY SHALE

GREEN SHALE

GRAY SANDSTONE

GRAY SANDY SHALE

COAL 0

GRAY SHALE

COAL
GRAY LIMY SHALE

171V STOLE
GRAY
GREEN SANDY SHALE WITH

GRAY SANDSTONE

GREEN SHALE

LIMESTONE WITH SHALE

GREEN CLAYSTONE

LIMESTONE BROKEN

GREEN SHALE

LIMESTONE WITH SHALE

GRAY CLAYSTONE

COAL
GRAY CLAYSTONE

LIMESTONE WITH SHALE

GRAY SHALE

LIMESTONE WITH SHALE

GREEN CLAYSTONE

LIMESTONE WITH SHALE

GREEN CLAYSTONE

GRAY CLAYSTONE

GRAY SHALE

COAL

I

I

I

I

GRAY LIMY SHALE

GREEN CLAYSTONE

w

w

w

i

080
470
530

040480

135 WAVNESSURG

780
020
085
800

10380

DEPTH FROM
SURFACE

18460 g
89°30 5t•

LIME 700

300
27 5

REWICVLEY $®g

3350
920
580
260
2000

420
8650

645

200
745

1000
3600

500
1370
560
070
165
510
180

39443• Ls

19460 s
19500ss•
19980 sY _•1
20115 co

20895 `A

20915co
210000

21800 Cy
225 00 sy

258 50 ss

26770 S
27350 LS

276 10 cy

278°305282

36880 LS

37 1 80 C1

37455 Co s Ltt•
_

37655 Cy _
384 00 LS

Or

PI TTSBURGM N 9

TOTAL DEPTH 470 FEET

18 BAGS CEMENT PLACED IN HOLE

2

435
44870 k LUG

45430
45500
45665
46175
46355
47000
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A w_ L HUGHES SONS INC
r

DIAMOND CORE DRILLING
ft

W
Pressure Grouting Foundation Soil BoringsWSW

320 Turnpike Road Summersville West Virginia 26651 304 8721111

DRILLHOLENO N8618 DRILLER DANIEL HAMRICK

DRILLING FOR THE NACCO MINING COMPANY POWHATAN POINT OHIO

SURFACE ELEVATION 1 12 3 i 2

LOCATION OHIO BELMONT COUNTY

SMITH TOWNSHIP
SECTION 21

NORTHEAST 14

OORMATION
CASING
GREEN LIMY SHALE
GRAY SANDSTONE
GREEN SHALE
GRAY LIMY SHALE
GREEN LIMY SHALE

GRAY SANDSTONE
GREEN SHALE
LIMESTONE
GREEN SANDY SHALE

GREEN CLAYSTONE
GREEN LIMY SHALE

GRAY SANDSTONE
GRAY SHALE
COAL
GRAY CLAYSTONE
GREEN LIMY SHALE

GRAY SANDSTONE
GRAY CLAYSTONE
GREEN SHALE

I

GREEN LIMY SHALE
LIMESTONE
GREEN LIMY SHALE
GRAY SANDSTONE
LIMESTONE WITH SHALE

GREEN LIMY CLAYSTONE

I

LIMESTONE WITH SHALE

GREEN SHALE

STARTED DECEMBER 9
COMPLETED DECEMBER 10

E •yU1zDS

y1•0$6835

5•pr• f
Ll• a`bc C C P

ri A43• 5•• 1

v 1
a
s
h 3c13

STRATA THICKNESS

25000
10000

7 0 00

18000

400
500

x000
12000

1000
6000
8000
5000

12070
0020

1986

1986

DEPTH FROM SURFACE

200 WAYNESBURGi No 11

10°10

18000

2400
3000
600
400

200
3007 060

10440

12000

8000
400

I

25000
35 000
42000 Is

6 0 0 0 0

01pp
6

73 0 00 S5 _
85000 sa_
8600 LS

92100 Sy
100000Cy•

105o003L°117070SS

1 17 090 Sb

1 19 0 90 Co WAINl•
130000Y148000 SL_
172 00 55

175000 cI

131 00 5h

13500 SL

187000 LS

190000 £L_

197 060

208 0 00 L
220000 Ci_
228 0

00 LS _
232000 Stn
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1

A

w

`
j HIUGHES SONS INC

THE NACCO MINING COMPANY

CONTINUATION OF DRILL HOLE NO W8616

FORMATION

LIMESTONE WITH SHALE

GRAY CLAYSTONE

COAL °

GRAY SHALE

COAL
GRAY LIMY SHALE

LIMESTONE WITH SHALE

GRAY SHALE
LIMESTONE WITH SHALE

GREEN CLAYSTONE WITH LIME

GRAY CLAYSTONE

BLACK SHALE

COAL
GRAY CLAYSTONE

COAL
GRAY LIMY SHALE

STRATA THICKNESS

5140
240
200

6
0 ° 15 1

1 URWOCKLEY N©fl

1°45J 6
1°60

7°60

10°00

5 1 °40

500
2°65

0°20

1°00 HOOF COAL

0°80
520 PITTSBURGH N® t 9

15 °
15

TOTAL DEPTH 390 FEET

15 BAGS CEMENT PLACED IN HOLE

2

232°00

DEPTH FROM SURFACE

28340 LS
285 °

80 CY

Ca sway
`

28940
291°00 SL

298 °60 LSD
308 60 Sh•

34 S5 LS360 O ®

367
85368°B5

1
1

0

o

369°65
374
390°00
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ti

_

0

1
4

Q HUGHES SONS INC
LING• DIAMOND CORE DRILiiii

mow Pressure Grouting Foundation Soil Boring

320 Turnpike Road Surnmersville West Virginia 36651 304
87211111

DRILLHOLENO N8619 DRILLER DANIEL HAMRICK

DRILLINGFOR THE NACCO MINING COMPANY POWHATAN POINT
OHIO

SURFACE ELEVATION
STARTED NOVEMBER 25

1986

COMPLETED DECEMBER

LOCATION OHIO BELMONT COUNTY

SMITH TOWNSHIP
SECTION 22

SOUTHWEST 14°

FORMATION

CASING
CHIPPED
GRAY CLAYSTONE
COAL ° ° ° o ° °

GRAY CLAYSTONE
GREEN SANDY SHALE WITH LIME

GRAY SANDSTONE
GRAY SHALE
COAL °

0 a

GREEN CLAYSTONE
GRAY LIMY CLAYSTONE

GREEN CLAYSTONE
GRAY SANDSTONE
GREEN CLAYSTTONE

LIMESTONE
GREEN CLAYSTONE
LIMESTONE WITH SHALE

GREEN LIMY SHALE
LIMESTONE WITH SHALE

GREEN CLAYSTONE WITH LIME

LIMESTONEWITH SHALE

GRAY CLAYSTONE
COAL O 0 0 ° 0 0

GRAY LIMY SHALE
GRAY SHALE
LIMESTONE WITH SHALE

GREEN CLAYSTONE
LIMESTONE

STRATA THICKNESS

23°00
700

13°50

1 1986

DEPTH FROM SURFACE

2 10 WAY NESBURG N6 9 9D

9°40
1500
15°00

1°80
150 UNIONTOWN M
7°00

7°10
3°00
580
1°20

1°60

1°00

15°00

600
400
5°00

50°00
5°00
275 SEWIOKLEV BD®•D

9°35

10°00

34°80
650
1°70

1

23°00 eA

43 ° 50 GY

t
t

45°60 CA 14

55°00cy
7000 Sy

85000SS86080Sj1+

88 ° 30 Ca UPOTN

105°40
Y•

111°20 g$

1 13 °40 cy
1 1 4 °OO LS
1 15 ° 00 y
130°00LI13613600 SL

140°00 LS

145°00 c
I

19500 LS
200 ° 00 Cb

eo sW•y_20275
2 1 2 0 0 SL

22200 SO

256 ° 80 LS_
°

Lob
°

TOVCC 11241



HUGHES SONS INC

1
6
E

VACCO MINING COMPANY

CONTINUATION OF DRILL HOLE NO W8619

FORMATION

LIMESTONE WITH SHALE

GRAY CLAYSTONE

BONY COAL

GRAY SHALE

COAL o
o 0

0

GRAY SHALE

COAL
GRAY LIMY SHALE

STRATA THICKNESS

16000

330
0033
O°23
085 ROOF COAL

086
5 10 0•o•4S UROI QI•m•D

13033

TOTAL DEPTH 305 FEET

12 BAGS CEMENT PLACED IN HOLE

I

I

26500
DEPTH1 OM SURFACE

28 1 0
00

284 a 30

28463
28486
285°71
20657
29167
305000
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DIAMOND DRILL HOLE N8621

GEOLOGIST WILLIAM SIPLIVY

ELEVATION 131334

COORDINATES N 1252811 E 6704587

DRILLER L J HUGHES SONS INC DANIEL HAMRICK

TOWNSHIP SMITH

SECTION Sr

COUNTY BELMONT

12

2 qa

7•7 9iQ 73

SURF OWNER J CORBETT

DATE STARTED 123186

DATE FINISHED 12586

THICK

DESCRIPTION

DEPTH ELEV

1500 CASING 1500 129834

1500 CLAYSTONE GRAYBROWN 3000 128334

400 SANDSTONE GRAYBROWN 3400 127934

100 SHALE GRAY 3500 127834

240 SHALE BLACK 3740 127594

360 LIMESTONE 4100 127234

800 CLAYSTONE GRAY 4900 126434

600 SANDSTONE GRAY 5500 125834

1000 SHALE GREEN 6500 1248134

160 LIMESTONE 6660 124634

3940 CLAYSTONE REDGREEN 10600 120734

900 CLAYSTONE GREEN 11500 119834

1500 CLAYSTONE GREEN CALCAREOUS 13000 1183134

1700 CLAYSTONE GREEN 14700 1166134

130 LIMESTONE 14830 1165104

300 CLAYSTONE GREEN CALCAREOUS 15130 116204

270 LIMESTONE 15400 1159134

600 SHALE GREEN CALCAREOUS 16000 115334

900 CLAYSTONE GREEN 16900 114434

600 SHALE GREEN 17500 1138134

160 SHALE GRAY 17660 113674

080 SANDSTONE GRAY 17740 1135194

090 SHALE GRAY 17830 1135 04

060 SANDSTONE GRAY 17890 113444

560 SHALE GRAY 18450 1128 84

030 COAL 18480 1128154

200 SHALE GRAY 18680 112654

320 LIMESTONE SHALEY 19000 1123 134

700 CLAYSTONE GRAY 19700 111634

300 SHALE BLACK CARBONACEOUS 20000 1113i34

090 SHALE GRAY 20090 111i44

060 COAL 20150 111184

700 SHALE GRAY 20850 110484

080 COAL NO 12 20930 110404

1070 SHALE GREEN CALCAREOUS 22000 109334

1000 LIMESTONE GRAY CLAYEY 23000 1083134

700 SANDSTONE GRAY 23700 107634

800 SHALE GREEN 24500 106834

500 CLAYSTONE GRAY 25000 106334

TOVCC 11243



DIAMOND DRILL HOLE 148621

Continued

mica

DESCRIPTION

DEPTH ELIBvI

1200 SHALE GREEN CALCAREOUS 26200 105134

440 SANDSTONE GRAY 26640 1104694

860 SHALE GREEN CALCAREOUS 27500 103834

1600 SHALE GREEN
29100 1 2234

2220 SANDSTONE GRAY 31320 00014

030 SHALE BLACK 31350 99984

050 COAL NO 11 31400 99934

170 SHALE GRAY 31570 99764

010 COAL
31580 99754

170 SHALE GRAY 31750 99584

250 CLAYSTONE GREEN 32000 99334

1500 CLAYSTONE GREEN CALCAREOUS 33500 978 3
4

1500 SHALE GRAY SANDY 35000 96334

340 SHALE GRAY
35340 95994

270 COAL NO 10 35610 95724

620 SHALE GRAY 36230 95104

470 LIMESTONE SHALEY 36700 94634

1160 CLAYSTONE GREEN 37860 93474

2900 LIMESTONE SHALEY 40760 90574

340 SHALE GREEN 41100 90234

AMIL 5080 LIMESTONE SHALEY 46180 83154

390 CLAYSTONE GRAY 46570 81764

315 COAL NO9 46885 84449

215 SHALE GRAY CALCAREOUS 47100 842 34

830 LIMESTONE SHALEY 47930 83404
1

850 SHALE GRAY
48780 82554

3590 LIMESTONE SHALEY
52370 78964

340 CLAYSTONE GREEN
52710 78624

200 CLAYSTONE GRAY 52910 78424

1270 LIMESTONE
54180 77154

620 CLAYSTONE GREEN CALCAREOUS 54800 76534

270 CLAYSTONE GRAY
55070 76264

710 COAL NO8 55780 75554

720 SHALE GRAY CALCAREOUS 56500 74834

TOF HARD ROCK ABOVE NO8 SEAM

HARD ROCK 13760 FT 250 OF CORE

SOFT ROCK 41310 FT 750 OF CORE
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0494 a HIIO DEPARTMENT OF NATURAL RESOURCES Page 1

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant Ohio Valley Coal Company Drill Hole N8621

0

State Plane CoordsX Y Surface Elevation 131334

LITHOLOGY H20 THICKNESS PHYSICAL PROPERTIES
CASING 1500

CLAYSTONE 1500 COMP EROD
SANDSTONE 400 HARD
SHALE 100 COMP EROD
SHALE 240 COMP EROD
LIMESTONE 360ALKCLAYSTONE800 COMP EROD
SANDSTONE 600 HARD
SHALE 1000 COMP EROD
LIMESTONE 160 ALK
CLAYSTONE 3940 COMP EROD
CLAYSTONE 900 COMP EROD
CLAYSTONE 1500 ALK COMP EROD
CLAYSTONE 1700 COMP EROD
LIMESTONE 130 ALK
CLAYSTONE 300 ALK COMP EROD
LIMESTONE 270 ALK

SHALE 600 ALK COMP EROD
CLAYSTONE 900 COMP EROD
SHALE 600 COMP EROD
SHALE 160 COMP EROD
SANDSTONE 080 HARD
SHALE 090 COMP EROD
SANDSTONE 060 HARD
SHALE 560 COMP EROD
COAL 030 AC EROD
SHALE 200 COMP EROD
LIMESTONE 320 ALL EROD
CLAYSTONE 700 COMP EROD
SHALE 300 AC COMP EROD
SHALE 090 COMP EROD
COAL 060 AC EROD
SHALE 700 COMP EROD
COAL NO 12 080 AC EROD
SHALE 1070 ALK COMP EROD
LIMESTONE 1000 ALL EROD
SANDSTONE 700 HARD
SHALE 800 COMP EROD
CLAYSTONE 500 COMP EROD
SHALE 1200 ALK COMP EROD

TOVCC 11245



0494 OHIO DEPARTMENT OF NATURAL RESOUIRC Page 2

DIVISION OF RECLAMATION

ATTACHMENT Ili

GEOLOGY REPORT Underground Workings

Applicant Ohio Valley Coal Company Drill Hole

State Plane Coords X Y Surface Elevation

N8621

131334

LITHOLOGY H20° THICKNESS PHYSICAL PROPERTIES
SANDSTONE 440 HARD
SHALE 860 ALT COMP EROD
SHALE 1600 COMP EROD
SANDSTONE 2220 HARD
SHALE 030 COMP EROD
COAL NO 11 050 AC EROD
SHALE 170 COMP EROD
COAL 010 AC EROD
SHAT E 170 COMP EROD
CLAYSTONE 250 COMP EROD
CLAYSTONE 1500 ALK COMP EROD
SHALE 1500 COMP EROD
SHALE 340 COMP EROD
COAL NO 10 270 AC EROD
SHALE 620 COMP EROD
LIMESTONE 470 ALK EROD
CLAYSTONE 1160 COMP EROD
LIMESTONE 2900 ALK EROD
SHALE 340 COMP EROD
LIMESTONE 5080 ALK EROD
CLAYSTONE 390 COMP EROD
COAL NO 9 315 AC EROD
SHALE 215 ALK COMP ERO0
LIMESTONE 830 ALK EROD
SHALE 850 COMP EROD
LIMESTONE 3590 ALK EROD
CLAYSTONE 340 COMP EROD
CLAYSTONE 200 COMP EROD
LIMESTONE 1270 ALK
CLAYSTONE 620 ALK COMP EROD
CLAYSTONE 270 COMP EROD
COAL NO 8 710 AC EROD
SHALE 720 AL COMP ERODE

Legend

AC = ACID PRODUCING
K = ALKALINE PRODUCING

COMP = COMPACfBLE
EROD = ERODIBLE

NOTE HOLE WAS DRILLED PRIOR TO

REQUIREMENT TO NOTE WATER BEARING
ZONES OR OBTAINING SAMPLES FOR
CHEMICAL ANALYSES
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THE OHIO VALLEY COAL COMPANY
POWHATAN NO6 BUNE
PERMIT D0360

ATTACHMENT 13 FOR TEST HOLE N8619

STATE PLANE COOK
X 243105672
Y 72903372

SURF ELEV = 105548

E
D S

FORMATION THICKNESS DEPTH COMMENT STRATA ELEV
CASING 2300 2300 CASING 103245

CHIPPED 700 3000 S CE 102545

GRAY CLAYSTONE 1350 4350 S CE 101195

COAL NO 11 270 4560 S C E AC 100985

GRAY CLAYSTONE 940 5500 S C E 100045

GREEN SANDY SHALE WLIMESTONE 1500 7000 S C E ALK 98545

GRAY SANDSTONE 1500 8500 H NC NE 97045

GREEN SHALE 180 8680 S C E 96865

COAL NO 10 150 8830 S C E AC 96715

GREEN CLAYSTONE 700 9530 S Cp 96015

GRAY LIMY CLAYSTONE 710 10240 S C E ALK 95305

GREEN CLAYSTONE 300 10540 S C E 95005

GRAY SANDSTONE 580 11120 H NC NE 94425

GREEN CLAYSTONE 120 11240 S C E 94305

IMESTONE 160 11400 H NC NE 94145

GREEN CLAYSTONE 100 11500 S CE 94045

IMESTONE W SHALE 1500 13000 H NC E ALK 92545

GREEN LIMY SHALE 600 13600 S CE ALK 91945

IMESTONE WSHALE 400 14000 H NC E ALK 91545

GREEN CLAYSTONE W LIME 500 14500 S C E ALK 91045

IMESTONE WSHALE 5000 19500 H NC E ALK 86045

GRAY CLAYSTONE 500 20000 S CE 85545

COAL NO 9 275 20275 S C E AC 85270

GRAY LIMY SHALE 925 21200 S CE ALK 8434

GRAY SHALE 1000 22200 S C E 83345

LIMESTONE WSHALE 3480 25680 H NC E ALK 79865

GREEN CLAYSTONE 650 26330 S C E 79215

IMESTONE 170 26500 H NC NE ALK 79045

IMESTONE WSHALE 1600 28100 H NC E ALK 77445

GRAY CLAYSTONE 330 28430 S C E 77115

ONE COAL 033 28463 S C E AC 77082

GRAY SHALE 023 28486 S C E 77059

COAL 085 28571 S C E AC 76974

GRAY SHALE 086 28657 S C E 76888

COAL NO 8 510 29167 S C E AC 76378

11GRAY LIMY SHALE 1330 30500 S C E ALK 75045

PERCENT SOFT ROCK

PERCENT HARD ROCK

S = SOFT ROCK
H=HARD ROCK
C = COMPACTIBLE

NC = NONCOMPACTIBLE
E = ERODIBLE
NE = NON=ERODIBLE

AC = ACIDIC

ALK = ALKALINE

5090

4910

PERCENT

PERCENT

TOT S PYRITE S POT ACIDITY

MGL AS CACO3
NEUT POT

1000 TONS
CACO3 DEF

1000 TONS

ROOF

COAL
BOTTOM

TOVCC 11247



W U HUGHES SONS INC

DIAMOND CORE DRILLING

Pressure Grouting Foundation Soul Borings

320 Turnpike Road Summersville West Virginia
26651 304 872 1111

DRILL HOLE NO DRILLER GEORGE R I TCH I E

DRILLING FOR THE OHIO VALLEY COAL COMPANY ALLEDONIA OHIO

SURFACE ELEVATION 20587
YQs zI

LOCATION OHIO BELMONT COUNTY

W 3 3445
5 • f

f Z 0 z

D4FORMATION
CASING
GRAY LIMY SHALE
RED AND GRAY SHALE

GRAY SHALE

GRAY SANDSTONE
GRAY SANDY SHALE

RED AND GREEN SHALE

GRAY SHALE

LIMESTONE
GRAY SHALE

LIMESTONE
GRAY SHALE

GRAY SANDSTONE WITH SHALE
STREAKS

GRAY SHALE

GRAY SANDSTONE WITH SHALE
STREAKS

STARTED APRIL 8 A
l 1992

COMPLETED APRIL 1 4 1992

5771 pr E
X d Y•C 2

I Tzz 2 am s•

STRATA THICKNESS

GRAY SHALE

LIMESTONE
GRAY SHALE

DARK GRAY SHALE
GRAY SHALE

DARK GRAY SHALE
COAL

BLACK SHALE WITH COAL STREAKS
GRAY LIMY SHALE
SIDERITE
GREEN AND GRAY SHALE

DEPTH FROM SURFACE
2100 2100
860 2960
100 3060
440 3500
280 3780
090 3870
790 4660

1610 62 70
130 6400
600 7000
310 7310
600 7910
560 8470

410888023091 10

510 9620
100 9720

1460 11180
020 112 00
430 116 30
120 117 50
070 118 20

1040 12860
3690 165 50
020 165 70
120 166 90
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U HUGHES SONS1 INC

THE OHIO VALLEY COAL COMPANY

CONTINUATION OF DRILL HOLE NO N392

FORMATION STRATA THICKNESS

DARK GRAY SHALE 040
GRAY SHALE 1010
GRAY SANDY SHALE 280
GRAY SANDSTONE WITH SHALE 390

STREAKS
GRAY SHALE 880
GRAY SANDY SHALE 380
GRAY SHALE 540
LIMESTONE 110

GRAY SHALE 650
GRAY SANDY SHALE 400
GRAY SANDSTONE WITH SHALE 350

STREAKS

GRAY SHALE 220
BLACK SHALE 010
COAL 1 2 0

GRAY SHALE 550
BONY COAL 020
GRAY SHALE 120
GRAY LIMY SHALE 1140
GRAY SHALE 150
GRAY SANDSTONE 3550
GRAY SHALE 170
DARK GRAY SHALE 040
GRAY SHALE 650
GRAY LIMY SHALE 1030
GRAY SANDSTONE 480
LIMESTONE WITH SHALE PARTINGS 1770
GREEN LIMY SHALE 600
GRAY LIMY SHALE 810
GREEN SHALE 380
LIMESTONE WITH SHALE PARTINGS 2270
GREEN SHALE 250
LIMESTONE WITH SHALE PARTINGS 2550
SOFT GRAY SHALE 290
DARK GRAY SHALE 020

COAL 185
DARK GRAY SHALE 015
COAL 1 4 5

DARK SHALE WITH PYRITE 005
COAL 0 1 0

DARK GRAY SHALE 005
GRAY SHALE 625
LIMESTONE WITH SHALE PARTINGS 260
DARK GRAY SHALE 1040
LIMESTONE 260
GRAY SHALE 080

2

166 90
DEPTH FROM SURFACE

167 30
177 40
18020
18410

19290
19670
20210
20320
20970
21370
21720

21940
219
22070
22620
22640
22760
23900
24050
27600
27770
27810
28460
29490
29970
317 40
32340
331 50
33530
35800
36050
38600
38890
38910
39095
391 10
39255
39260
39270
39275
39900
401 60
412 00
41460
415 40
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U HUGHES SONS INC

THE OHIO VALLEYCOAL

CONTINUATION OF DRILL HOLE NO

COMPANY

N392

41540

FORMATION STRATA THICKNESS DEPTH FROM SURFACE

DARK GRAY SHALE 100 41640
LIMESTONE WITH SHALE PARTINGS 3130 447 70
GREEN SHALE 300 45070
DARK GRAY SHALE 020 45090
GRAY SHALE 130 45220
LIMESTONE WITH SHALE PARTINGS 1240 46460

GRAY LIMY SHALE 490 46950

SOFT GRAY CLAYSTONE 130 47080

DARK SHALY CLAY 250 47330
DARK GRAY SHALE 046 47376
COAL 096 47472
BLACK SHALE 012 47484

GRAY SHALY FIRE CLAY 086 47570
BONE 0 03 47573
COAL 540 48113
DARK GRAY SHALE 017 48130
GRAY LIMY SHALE 460 48590
SOFT GRAY SHALE 110 48700

TOTAL DEPTH 487 FEET

17 BAGS CEMENT PLACED IN HOLE

TOVCC 11250



0494

TACIIMENT IA

GEOLOGY REPORT Underground Working i

OHIO DEPARTMENT OF NATURAL OURS Page 1

DIVISION OF RECLAMATION

N941

State Plane Coords X242643959 Y73055899 Surface Elevation U9is s4

Applicant
Ohio Valley Coal Company Drill Hole

g rTHO OGYL8 lilvlv n H2OHICKNESS PHYSICAL PROPERTIES

CCASINGAST 2000

TONE 535 ALTS COMP EROD

SHALE 465 ALK COMP EROD

LIMESTONE ° 475 ALK

LIMESTONE

SHALE

525

540

ALK

COMP EROD

SHALE ° 264 COMP EROD

SHALE 150 COMP

SHALE 130 COMP

SHALE ° 125 COMP EROD

SHALE 230 COMP

LIMESTONE 165 ALK

SHALE 152 COMP ERODI

LIMESTONE 032 ALTS

SHALE 142 COMP

SHALE 070 COMP

LIMESTONE 210 ALK

SHALE 820 COMP

SHALE 110 COMP

COAL NO 12

SHALE

SHALE

340

520

285

AC EROD

COMP EROD

COMP ERODE

COAL 082 COMP EROI

SHALE 025 COMP EROI

SHALE 685 ALK COMP

SANDSTONE 530 ALK

SANDSTONE 393 HARD

SANDSTONE 1442 ALTS

LIMESTONE 285 ALK

LIMESTONE 046 ALK

CLAYSTONE 201 ALAS COMP EROD

CLAYSTONE 519 COMP EROD

SHALE 238 ALK COMP EROD

LIMESTONE 390 ALK

SHALE 429 ALK COMP

SANDSTONE 090 HARD

SHALE 116 COMP

SANDSTONE 270 ALK

SANDSTONE 544 HARD

SIIALE
09 COMP ERO D

13°

TOVCC 11251



0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 2

DIVISION OF RECLAMATION

Applicant
Drill Hole N941

State Plane Coords X242643959 Y73055899 Surface Elevation
I

1195

L UHO OGY H2®° THICKNESS PHYSICAL PROPERTIES I

SHALE 059 COMP EROD

SHALE 030 COMP EROD

SHALE
020 COMP EROD

LIMESTONE 426 ALK

SANDSTONE 362 ALK EROD

SHALE 171 COMP EROD

CLAYSTONE 014 COMP EROD

LIMESTONE 032 ALK

CLAYSTONE 345 ALK COMP EROD

SHALE 058 ALK COMP

SANDSTONE 628 ALK

CLAYSTONE 075 ALK COMP EROD

SHALE 1098 COMP EROD

COAL NO 11
341 AC EROD

CLAYSTONE 1169 ALK COMP EROD

LIMESTONE 410 ALK

SHALE
710 ALL COMP EROD

SANDSTONE 437 HARD

SHALE 098 COMP EROD

SANDSTONE 15^ HARD

SHALE 581 COMP EROD

SHALE 259 COMP EROD

COAL NO 10
286 AC EROD

CLAYSTONE 226 ALK COMP EROD

SANDSTONE 032 ALK

CLAYSTONE 328 COMP EROD

CLAYSTONE 826 ALL COMP EROD

SHALE 034 COMP

SHALE 255 ALK COMP

SANDSTONE 148 ALK

SHALE ALL COMPEROD

STONECLAY ALL COMP EROD

SHALE 54 ALK COMP

LIMESTONE 1U ALK

CLAYSTONE ALK COMP EROD

SHALE ALK COMP ALK

SHALE ALK COMP EROD

LIMESTONE 0 ALK

SHALE 198 ALK COMP EROD

LIMESTONE ALK

ATTACHMENT 13

GEOLOGY REPORT Underground Workingai

Ohio Valley Coal Company

TOVCC 11252



0494 OHIO DEPARTMENT OF NATURAL RESOURCIES Page 3

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workingg

Applicant
Ohio Valley Coal Company Drill Hole N941

State Plane Coords X242643959 Y73055899 Surface Elevation 1195

iiruiOGY H2O THICKNESS PHYSICAL PROPERTIES

CLAYSTONE 235 ALK COMP EROD

LIMESTONE 036 ALK

CLAYSTONE 308 ALK COMP EROD

SHALE
162 ALK COMP

LIMESTONE 311 ALK

CLAYSTONE 033 COMP EROD

LIMESTONE 157 ALK

CLAYSTONE 044 COMP EROD

LIMESTONE 090 ALK

SILTS NE 132 COMP EROD

SILTSTONE
078 COMP EROD

LIMESTONE N 481 ALK

SILTSTONE 124 COMP EROD

LIMESTONE 1309 ALK

LIMESTONE 299 ALK

CLAYSTONE 072 ALK COMP EROD

LIMESTONE

CLAYSTONE

117

058

ALK

COMP EROI

SHALE 139 ALK COMP EROD

LIMESTONE 620 ALK

SHALE 098 ALK COMP EROD E•j
LIMESTONE 405 ALK

SHALE 092 ALK COMP

SHALE 019 ALK

LIMESTONE 1410 ALK

CLAYSTONE 269 COMP EROD

SHALE 024 COMP EROD

COAL NO9 385 AC EROD i

CLAYSTONE 010 COMP EROD

SHALE 105 COMP EROD

LIMESTONE 463 ALK

LIMESTONE 175 ALK

LIMESTONE 384 ALK

SHALE 150 COMP EROD

SHALE 296 ALK COMP EROD

CLAYSTONE 013 ALK COMP EROD

SILTSTONE 194 ALK COMP ROD

SHALE 090 COMP EROD

LIMESTONE 038 ALK

CLAYSTONE 080 AL COMP I EROD
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Page 4CES
0494 OHIO DEPARTMENT OF NATURAL RESOUR

ON
E IVISION OF RECLAMATI

ATTACHMENT 13

GEOLOGY REPORT Underground Workin

Applicant
Ohio Valley Coal Company Drill Hole

State Plane Coords X242643959

IITHOLOGY H20

LIMESTONE

CLAYSTONE

COAL

SHALE

LIMESTONE

SHALE

LIMESTONE

SHALE

LIMESTONE

SHALE

CLAYSTONE

LIMESTONE

SHALE

LIMESTONE
LIMESTONE

LIMESTONE
CLAYSTONE

LIMESTONE

CLAYSTONE

SHALE

LIMESTONE

CLAYSTONE

SHALE

CLAYSTONE

SHALE
SHALE

LIMESTONE

CLAYSTONE

LIMESTONE

CLAYSTONE

LIMESTONE

CLAYSTONE

LIMESTONE

CLAYSTONE

LIMESTONE

CLAYSTONE

SHALE

COAL NO 8
SHALE

SHALE

Y73055899

THICKNESS

Surface Elevation

PHYSICAL PROPERTIES

081 I ALIC COMP

095 I COMP EROD

063 ALK COMP E1 OD
023 AC EROD

302 I ALK

040 I COMP EROD

076 I ALK

005 I COMP EROD

745 I ALK

034 I ALK COMP

070 COMP EROD

270 ALK

103 I COMP EROD

142 ALK

050 I
ALK

187IALK

066 I COMP ERO

439 I
ALK

187 I ALK COMP EROD

076 I ALK COMP
298 I

ALK

246 1 ALK COMP EROD

117 ALK COMP EROD

051 COMP EROD

132 COMP EROD

049 A COMP EISOD

1178 I ALK

072 ALIC COMP EROD

116 ALIC

130 COMP ERODI

042 ALK

055 COMP EROD

036 I
ALTO I

00 COMP EROI

O ALK

433 COMP EROD

055 COMP EROD

753 AC EROD

03s ALK COMP EROD

139 AL COMP EROD

N941

1195

TOVCC 11254



0494 OHIO DEPARTMENT OF NATURAL RESOU

DIVISION OF RECLAMATION

CES

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley

Coal Company Drill Hole N941

State Plane Coords X242643959 Y73055899

IITHOLOGY H200

LIMESTONE

SHALE

CLAYSTONE

LIMESTONE

SHALE

LIMESTONE

SHALE

LIMESTONE

LIMESTONE

THICKNESS
050

066

016

074

064

160

170

Surface Elevation

1PHYSICAL PROPERTIES

ALK

COMP EROD

COMP EROD

ALK

COMP EROD

ALK

ALK COMP

ALK310

107

Page 5

1195

Submit the following information for the stratum above the coal seam I he coal seam and the stratum below

the coal seam

Stratum

Roof

Coal

Bottom

Total Sulfur

155

544

144

Legend

AC = ACID PRODUCING

ALK = ALKALINE PRODUCING

COMP = COMPACTIBLE

EROD = ERODIBLE

108

264

099

Potential

Acidity

M rA as CaCO3

484

170

450

ALK

Neutralization

Potential

1000 Tons
318

1043

647

CaCO3

Deficiency

1000 Tons

270
159

602

Indicates water bearing stratum under column

labelled H2O

Stratum thickness is measured in feet

ii

TOVCC 11255
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TOWNSHIP SMITH

SECTION 22 NW 14

GEOLOGIST
HOMER McEVERS

604v4FbFELEVATION
4O00 ALTIMETER

COORDINATESN 845962 E 6262848

15

SURF OWNER R RICE

DATE STARTED 62194

COUNTY BELMONT
D ATE FINISH u b2i194

IIDHPTh ELEV
THICK

FT DESCRIPTION
2000 117500

2000 CASING

535 SILTSTONE LT BROWN CALC SOFT WEATHERED 2535 116965

465 SHALE GRAY CALCAREOUS SOFT 3000 116500

475 LIMESTONE WITH IRON STAINS GRAY MEDIUM 3475 116025

525 LIMESTONE GRAY MEDIUM
4000 115500

540 SHALE GRAY MEDIUM
4540 114960

264 SHALE WIRON STAINS MEDIUM
4804 114696

150 SHALE GRAY MEDIUM
4954 114546

130 SHALE GRAY MEDIUMMARD 5084 114416

125 SHALE GRAY BROKEN WIRON STAINS MEDIUM 5209 114291

230 SHALE GRAY MEDIUM
5439 114061

165 LIMESTONE GRAY HARD 5604 113896

5756 113744

152 SHALE GRAY MEDIUM

032 LIMESTONE GRAY HARD
5788 113712

142 SHALE GRAY LAMINATED MEDIUM 5930 113570

070 SHALE GRAY MEDIUM
6000 113500

210 LIMESTONE GRAY HARD
6210 113290

7030 112470

820 SHALE GRAY MEDIUM

110 SHALE GRAY BROKEN MEDIUM 7140 112360

340 050 BONE COAL NO 12
7480 112020

280 COAL

010 BONE COAL

520 SHALE GRAY LAMINATED SOFT 8000 111500

285 SHALE LAMINATED SOFT 8285 111215

8367 111133
082 COAL

025 SHALE BLACK LAMINATED SOFT 8392 111108

685 SHALE CALCAREOUS MEDIUM GRAY 9077 110423

530 SANDSTONE GRAY WLS NODULES HARD 9607 109893

393 SANDSTONE GRAY HARD
10000 109500

1442 SANDSTONE GRAY MEDIUM CALCAREOUS LAMINATED 11442 108058

285 LIMESTONE GRAY HARD
11727 107773

046 LIMESTONE LIGHT BROWN HARD 11773 107727

201 CLAYSTONE CALCAREOUS GRAY BROKEN SOFT 11974 107526

519 CLAYSTONE GRAY SOFT
12493 107007

238 SHALE CALCAREOUS MEDIUM GRAY 12731 106769

390 LIMESTONE GRAY MEDIUM
13121 106379

429 SHALE GRAY MEDIUM WLIMESTONE NODULES 13550 105950
1

090 SANDSTONE GRAY HARD LAMINATED 13640 1058601

116 SHALE SANDY GRAY LAMINATED MEDIUM 13756 105744

270 SANDSTONE CALCAREOUS HARD GRAY 14026 105474

544 SANDSTONE HARD GRAY LAMINATED 14570 104930

TOVCC 11256
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215

DIAMOND DRILL HOLE N941

Continued

092

077

059

050

020

426

362

171

014

032

345

058

628

075

1098

341

1169

410

710

437

098

157

581

259

286

226

032

328

826

034

255

148

233

062

540

620

064

033

074

060

DESCRIPTION

198

SHALE GRAY SOFT

183

235

CLAYSTONE GRAY LAMINATED SOFT

SHALE GRAY LAMINATED SOFT

SHALE BLACK SOFT

SHALE GRAY MEDIUM

LIMESTONE GRAY WSANDSTONE STREAKS HARD

SANDSTONE LS NODULES LAM WSHALE GRAY HARD

SHALE GRAY LAMINATED SOFT

CLAYSTONE DARK GRAY SOFT

LIMESTONE LIGHT GRAY HARD

CLAYSTONE GRAY SOFT CALCAREOUS

SHALE WSANDSTONE STREAKS CALCAREOUS GRAY MEDIUM

SANDSTONE GRAY LAMINATED CALCAREOUS

CLAYSTONEGRAY CALCAREOUS SOFT

SHALE GRAY SOFT

018 BONE COAL NO 11

323 COAL WPYRITE STREAKS

CLYSTN GRAY SOFT WCOAL STREAKS CALL BROKEN

LIMESTONE GREEN HARD

SHALE GREEN SANDY WILIMESTONE NODULES SOFT

SANDSTONE GRAY LAMINATED HARD

SHALE GRAY LAMINATED SOFT

SANDSTONE GRAY LAMINATED HARD

SHALE SANDY LAMINATED

SHALE GRAY

200 COAL NO 10

015 CLAYSTONE GRAY

071 COAL

CLAYSTONE GRAY CALCAREOUS SOFT

SANDSTONE GRAY CALCAREOUS HARD

CLAYSTONE GRAY BROKEN SOFT

CLAYSTONE CALCAREOUS GRAY SOFT

SHALE GRAY MEDIUM

SHALE GREEN MEDIUM CALCAREOUS LAMINATED

SAND STONE GRAY HARD CALCAREOUS LAMINATED

SHALE GRAY SOFT CALCAREOUS

CLAYSTONE GRAY SOFT CALCAREOUS

SHALE GRAY MEDIUM CALCAREOUS

LIMESTONE GRAY HARD

CLAYSTONE GRAY SOFT CALCAREOUS

SHALE GRAY LAMINATED CALCAREOUS SOFT

SHALE GRAY LAMINATED CALCAREOUS SOFT

LIMESTONE GRAY HARD

SHALE GRAY SOFT LAMINATED CALCAREOUS

LIMESTONE GRAY HARD

CLAYSTONE GRAY CALCAREOUS SOFT

DEPTH

FT
14662

14739

14798

14848

14868

15294

15656

15827

15841

15873

16218

16276

16904

16979

18077

18418

19587

19997

20707

21144

21242

21399

21980

22239

22525

22751

22783

23111

23937

23971

24226

24374

24607

24669

25209

25829

25893

25926

26000

26060

26258

26441

ELEV

Fn
104838

104761

104702

104652

104632

104206

103844

103673

103659

103627

103282

103224

102596

102521

101423

101082

99913

99503

98793

98356

98258

98101

97520

97261

96975

96749

96717

96389

95563

95529

95274

95126

94893

948311

94291

93671

93607

93574

93500

93440

93242

93059

266761 92824

TOVCC 11257



DIAMOND DRILL HOLE N941

Continued

35

036

308

162

311

033

157

044

090

132

078

481

124

1309

299

072

117

058

139

620

098

405

092

019

1410

269

024

385

010

105

463

175

384

150

296

013

194

090

038

080

081

095

023

063

302

040

075

DESCRIPTION

LIMESTONE GRAY HARD

CLAYSTONE GRAY CALCAREOUS SOFT

SHALE CALCAREOUS GRAY MEDIUM

LIMESTONE GRAY JOINTED HARD

CLAYSTONE GRAY SOFT

LIMESTONE GRAY HARD

CLAYSTONE GREEN SOFT

LIMESTONE GRAY HARD

SILTSTONE MEDIUM GREEN LAMINATED

SILTSTONE GREEN LAMINATED SOFT

LIMESTONE GRAY HARD

SILTSTONE SOFT GREEN

LIMESTONE GRAY HARD

LIMESTONE GRAY MEDIUM

GREEN CLAYSTONE SOFT CALCAREOUS

LIMESTONE GRAY MEDIUM

GREEN CLAYSTONE SOFT

SHALE CALCAREOUS SOFT GRAY

LIMESTONE GRAY LAMINATED

SHALE GRAY W LIMESTONE NODULES

LIMESTONE MEDIUM GRAY LAMINATED

GREEN SHALE CALCAREOUS MEDIUM

GRAY SHALE LAMINATED CALCAREOUS HARD

GRAY LIMESTONE HARD

GRAY CLAYSTONE SOFT

GRAY SHALE SOFT

COAL NO 9 SS PARTINGS WPYRITE

GRAY CLAYSTONE SOFT

SHALE BLACK SOFT

LIMESTONE GRAY MEDIUM LAMINATED

LIMESTONE WHITE HARD

LIMESTONE GRAY MEDIUM LAMINATED

SHALE GRAY SOFT

SHALE GRAY SOFT LAMINATED CALCAREOUS

CLAYSTONE GRAY SOFT CALCAREOUS

SILTSTONE GRAY SOFT LAMINATED CALCAREOUS

GRAY SHALE SOFT

WHITE LIMESTONE HARD

GRAY CLAYSTONE SOFT CALCAREOUS

LIMESTONE GRAY MEDIUM

GRAY CLAYSTONE SOFT

COAL

SHALE GRAY LAMINATED CALCAREOUS SOFT

LIMESTONE GRAY HARD

SHALE BLACK SOFT

LIMESTONE GRAY HARD

33958

34063

34526

34701

35085

35235

35531

35544

35738

35828

35866

35946

36027

36122

36145

36208

36510

36550

36625

85542

85437

84974

84799

84415

84265

83969

83956

83762

83672

83634

83554

83473

83378

83355

83292

82990

82950

82875

TOVCC 11258

D EPTH

Fff

IE LEFI

26712 92788

27020 92480

27182 92318

27493 92007

27526 91974

27683 91817

27727 91773

27817 91683

27949 91551

28027 91473

28508 90992

28632 90868

29941 89559

30240 89260

30312 89188

30429 89071

30487 89013

30626 88874

31246 88254

31344 88156

31749 87751

31841 87659

31860 87640

33270 86230

33539 85961

33563 85937

33948 85552



DIAMOND DRILL HOLE N941 45

Continued

THICK

DESCRIPTION

DEPTH

FT
ISLES

F
Fl 70828

SOFTBLACKHALE
36630

005 S
37375 82125

5
HARDGRAYLIMESTONE74

9 820 71

GRAY LAMINATEDHARDHALE CALCAREOUS
3742

054 S
37499 82001

SOFTGRAYCLAYSTONE070
37769 81731

70 LIGHT GRAY HARDLIMESTONE2
37872 81628

SOFTLAMINATEDGREYSHALE103
38014 81486

42 LIGHT GRAY HARDLIMESTONE1
38064 81436

500 HARD LAMINATEDGRAYLIMESTONE
38251 81249

LIGHT GRAYLIMESTONE187
38316 81184

65 SOFTGREENCLAYSTONE0
807 45

HARDGRAYLIMESTONE
38755

439
38942 80558

SOFT CALCAREOUSGREENCLAYSTONE187
39018 80482

76
GRAY MEDIUMCALCAREOUSSHALE0

39316 80184

98 LIGHT GRAY HARDLIMESTONE2
39562 79938

6 SOFT CALCAREOUSGREENCLAYSTONE24
39679 79821

171
CARBONACEOUSSOFTBLACKSHALE

39730 79770

51 SOFTGREYCLAYSTONE0
39862 79638

32 SOFTDARK GREYSHALE1
39911 79589

49 CARBONACEOUS SOFTSHALE0
41089 78411

78 LIGHT GRAY HARDLIMESTONE11
41161 78339

720 SOFT CALCAREOUSGREEN CLAYSTONE
41277 78223

16 LIGHT GRAY LAMINATEDLIMESTONE1
41407 78093

30
SOFTGREENCLAYSTONE1

41449 78051

0 42 LIGHT GRAY LIMESTONE HARD
41504 77996

SOFTGREEN CLAYSTONE055
41539 77961

350 LIGHT GRAY HARDLIMESTONE
41544 77956

0 05 SOFTGREEN CLAYSTONE
41579 77921

HARDLIGHT GRAYLIMESTONE035
2 774 88

LAMINATED SOFT WSLICKENSIDESGREENCLAYSTONE
4201

433
42067 77433

0 55 LAMINATED SOFTDARK GREYSHALE
0 80766

3 99 ROOF COAL NO 8 WSULFUR STREAKS
0

4282

75

GRAY90 CLAYSTONE0

64 COAL WSULFUR STREAKS
5

8 42766
LAMINATED GRAY SOFTCALCAREOUSSHALE

4285

038
42997 76503

39 CALCAREOUS DARK GRAY SOFTSHALE1
43047 76453

HARDLIGHT GRAYLIMESTONE050
43113 76387

660 SOFTDARK GRAYSHALE
43129 76371

SOFTGRAYCLAYSTONE016
3 97762

HARDGRAYMESTONE
4320

074 LI
7 762 33

SOFTGRAYSHALE
4326

064
43427 76073

60 HARDGRAYLIMESTONE1
97 759 03

WLIMESTONE NODULES GRAY MEDIUMSHALE
435

170
43907 75593

LAMINATED HARDGRAYLIMESTONE310
44014 75486

107 LIMESTONE GREEN HARD

TOVCC 11259



DIAMOND DRILL HOLE N941

Continued

AMOUNT OF HARD ROCK ABOVE NO8 SEAM

HARD ROCK 20571 FT 489 OF CORE

SOFT ROCK 21496 FT 511 OF CORE

PROJECTED AQUIFERS

1 3000 TO 3475 MINOR

2 4540 TO 5209 MINOR

515

TOVCC 11260



0494 OHIIO DEPARTMENT OF NATURAL RESOURCES Page 1

DIVISION OF RECLAMATION

Applicant

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Valley Coal Company Drill Hole N942

State Plane Coords X243053919 Y73108968 Surface Elevation to 9ZL 4485

8 TUnr OGY H20 THICKNESS PHYSICAL PROPERTIES
Ll lI1VLVV a 2000GCASIN

SHALE

SANDSTONE

SHALE

LIMESTONE

SHALE

SHALE

SHALE

SHALE

CORE LOST
SILTSTONE

SHALE

SANDSTONE

SHALE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SHALE

SHALE

SHALE

COAL NO 11
SANDSTONE

SHALE

SHALE

SHALE

SANDSTONE

LIMESTONE

SHALE

COAL NO 10

SHALE

LIMESTONE

SHALE
CLAYSTONE

SHALE

095

080

180

175

392

031

192

178

330

065

135

112

035

145

020

188

120

220

120

289

012

088

110

082

030

304

005

030

237

639

240

1141

1507

COMP

ALL HARD

COMP
ALK

COMP

COMP EROD

ALK COMP EROD

COMP EROD

COMP EROD

COMP EROD

HARD

COMP EROD

COMP
HARD
COMP HARD

HARD
COMP HARD

HARD
COMP HARD

HARD

COMP HARD

COMP

COMP HARD

COMP

AC EROD
HARD

COMP EROD

COMP EROD

ALL COMP

ALL HARD

ALK

COMP

AC EROD276

017

180

170

265

462

COMP
ALIT

COMP
COMP EROD

ALL COMP

TOVCC 11261



0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 2

DIVISION OF RECLAMATKON

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole N942

State Plane Coords X243053919 Y73108968 Surface Elevation 1085

W ITHOi OGY H20 THICKNESS PHYSICAL PROPERTIES

CLAYSTONE 150 COMP EROD

SILTSTONE 130 COMP EROD

SHALE 060 COMP

SANDSTONE 120 HARD

SHALE 643 COMP

CLAYSTONE 135 ALK COMP EROD

LIMESTONE 1012 ALK

CLAYSTONE 025 ALK COMP EROD

LIMESTONE 675 ALK

CLAYSTONE 723 ALK COMP EROD

LIMESTONE 400 ALK

CLAYTONE 055 ALK COMP EROD

CLAYSTONE 370 ALK COMP EROD

LIMESTONE 485 ALK

CLAYSTONE 120 COMP EROD

LIMESTONE 2040 ALK

LIMESTONE 620 ALK

LIMESTONE 360 ALK

CLAYSTONE 105 ALK COMP EROD

LIMESTONE 875 ALK

LIMESTONE 335 ALK

LIMESTONE 095 ALK COMP

LIMESTONE 017 A1K

SHALE 432 COMP EROD

COAL NO9 390 AC EROD

SHALE 144 COMP EROD

LIMESTONE 180 ALK COMP

LIMESTONE 387 ALK

LIMESTONE 190 ALK

SHALE 1060 ALK COMP EROD

LIMESTONE 030 ALK

SHALE 067 COMP EROD

LIMESTONE 095 ALK

SHALE 045 COMP EROD

SHALE 080 AC COMP EROD

SHALE 070 ALK COMP EROD

LIMESTONE 1473 ALK

CLAYSTONE 125 ALK COMP EROD

LIMESTONE 438 ALK

CLAYSTONE 062 AL COMP EROD

TOVCC 11262



0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 3

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole N942

State Plane Coords 243053919 Y73108968 Surface Elevation 1085

I 4OLGYL11ilVOV a
H20°THICKNESS PHYSICAL PROPERTIES

LIMESTONE 265 ALK

LIMESTONE 295 ALK

CLAYSTONE 235 ALK COMP EROD

LIMESTONE 170 ALK

CLAYSTONE 110 ALK COMP EROD

CLAYSTONE 130 ALK COMP EROD

SHALE 240 COMP EROD

LIMESTONE 800 ALK

LIMESTONE 315 ALK

SHALE
063 ALK COMP EROD

LIMESTONE 140 ALK

SHALE 075 ALK COMP EROD

LIMESTONE 017 ALK

CLAYSTONE 210 ALK COMP EROD

SHALE 180 ALK COMP EROD

CLAYSTONE 310 COMP EROD

CLAYSTONE 080 COMP EROD

COAL NO8 712 AC EROD

CLAYSTONE 478 ALK COMP EROD

SHALE 220 ALK COMP EROD

CLAYSTONE 200 COMP EROD

Submit the following information for the stratum above the coal seam the coal seam and the stratum below

the coal seam

Stratum

Roof

Coal

Bottom

Total Sulfur

126

473

Pyrite Sulfur

087

230

Potential Neutralization

Acidity Potential

M as CaC® 1000 Tons

394

148

CaCO3

Deficiency

1000 Tons

312

718

186 156

Leaend

AC = ACID PRODUCING

ALK = ALKALINE PRODUCING

COMP = COMPACTIBLE

EROD = ERODIBLE

581

351

1078

451 393

° Indicates water bearing stratum under column

labelled H2O

Stratum thickness is

measured in feet

TOVCC 11263



DIAMOND DRILL HOLE N942

GEOLOGIST HOMER
McEVERS

X099

ELEVATION =ALTIMETER
Ewa N66

COORDINATES N E OTSURVEYED990655

DRILLER L J HUGHES SONS INC FUZZY SALISBURY

TOWNSHIP SMITH

SECTION 28 NE 14

13

SURF OWNER R SAFFLE

DATE STARTED 62394

DATE FINISHED 612894

COUNTY BELMON I

DEPT ELEV
THICK

DESCRIPTION
Fn Fn

2000 106500

2000 CASINGS

095 SHALE GRAY MEDIUM
2095 106405

080 SANDSTONE GRAY CALCAREOUS HARD 2175 106323

180 SHALE GRAY LAMINATED MEDIUM 2355 106145

175 LIMESTONE GRAY HARD 2530 105970

392 SHALE GRAY MEDIUM
2922 105578

031 SHALE GRAY LAMINATED SOFT 2953 105347

192 SHALE GRAY CALCAREOUS SOFT 3145 105353

178 SHALE GRAY LAMINATED SOFT 3323 105177

3653 104847

330 CORE LOST

065 SILTSTONE LIGHT BROWN SOFT 3718 104782

38 53 104647
135 SHALE GRAY SOFT

112 SANDSTONE GRAY HARD 3965 104535

035 SHALE GRAY SOFT
4000 104500

145 SHALE GRAY MEDIUM
4145 104355

020 SANDSTONE GRAY HARD 4165 104335

188 SHALE SANDY GRAY HARD 4353 104147

120 SANDSTONE GRAY HARD
4473 104027

220 SHALE SANDY GRAY HARD 4693 103807

120 SANDSTONE GRAY HARD
4813 103687

289 SHALE SANDY GRAY HARD 5102 103398

012 SANDSTONE GRAY HARD 5114 103386

088 SHALE SANDY GRAY HARD 5202 103298

110 SHALE BLACK MEDIUM 5312 103188

082 SHALE SANDY GRAY HARD 5394 103106

030 SHALE BLACK MEDIUM
5424 103076

304 COAL WPARTINGS NO 1fl
5728 102772

005 SANDSTONE GRAY HARD 5733 102767

5763 102737

030 SHALE BLACK
600 0 102300

237 SHALE GRAY SOFT

GRAY MEDIUMLIMESTONE NODULES 6639 101861

639 SHALE SANDY W
240 SANDSTONE CALCAREOUS GRAY HARD 6879 101621

1141 LIMESTONE GRAY GREEN HARD 8020 100480

1507 SHALE GRAY MEDIUM 9527 98973

0398 98697
276 165 COAL NO 1

002 SANDSTONE GRAY

010 COAL

006 BONE COAL

011 COAL

TOVCC 11264



DIAMOND DRILL HOLE N942

ContinuedTHICK7
DESCRIPTION

DEPTH

Fn
ELBE

Fn

015 SHALE BLACK NO 10 COAL CONTINUED

067 COAL

017 SHALE BLACK MEDIUM
9820 98680

180 LIMESTONE GRAY HARD 10000 98500

170 SHALE SANDY GRAY MEDIUM 10170 98330

265 CLAYSTONE WIRON STAINS GRAY SOFT 10435 98065

462 SHALE GRAY WLIMESTONE NODULES MEDIUM 10897 97603

150 CLAYSTONE WIRON STAINS GRAY SOFT 11047 97453

130 SI LTSTONE GRAY SOFT 11177 97323

060 SHALE SANDSTONE GRAY MEDIUM 11237 97263

120 SANDSTONE GRAY HARD 11357 97143

643 SHALE GRAY MEDIUM 12000 96500

135 CLAYSTONE CALAREOUS GRAY SOFT 12135 96365

1012 LIMESTONE LIGHT BROWNGRAY HARD 13147 95353

025 CLAYSTONE CALCAREOUS WIRON STAINS GRAY SOFT 13172 95328

675 LIMESTONE LIGHT BROWNGRAY HARD 13847 94653

723 CLAYSTONE GREEN CALCAREOUS SOFT 14570 93930

400 LIMESTONE LIGHT BROWNGRAY HARD 14970 93530

055 CLAYTONE GREEN CALCAREOUS WIRON STAINS SOFT 15025 93475

370 CLAYSTONE GREEN CALCAREOUS SOFT 15395 93105

485 LIMESTONE LIGHT BROWNGRAY HARD 15880 92620

120 CLAYSTONE GREEN SOFT 16000 92500

2040 LIMESTONE LIGHT BROWNGRAY HARD 18040 90460

620 LIMESTONE SANDY GRAY HARD 18660 89840

360 LIMESTONE SANDY GRAY GREEN HARD 19020 89480

105 CLAYSTONE GREEN CALCAREOUS MEDIUM 19125 89375

875 LIMESTONE LIGHT BROWN HARD 20000 88500

335 LIMESTONE LIGHT BROWN HARD 20335 88165

095 LIMESTONE SHALEY GRAY MEDIUM 20430 88070

017 LIMESTONE LIGHT BROWN MEDIUM 2044 7 88053

452 SHALE BLACK BROKEN SOFT 20899 87601

390 COAL NO WPARTINGS
21289 87211

144 SHALE BLACK SOFT 21433 87067

180 LIMESTONE SHALEY GRAY MEDIUM 21613 86887

387 LIMESTONE LIGHT BROWN HARD 22000 86500

190 LIMESTONE LIGHT BROWN HARD 22190 86310

1060 SHALE BLACK CALCAREOUS SOFT 23250 85250

030 LIMESTONE LIGHT BROWN HARD 23280 85220

067 SHALE GRAY SOFT
23347 85153

095 LIMESTONE LIGHT BROWN HARD 23442 85058

045 SHALE GRAY SOFT
23487 85013

080 SHALE BLACK WCOAL STREAKSSOFT 23567 84933

070 SHALE BLACK CALCAREOUS SOFT 23637 84863

1473 LIMESTONE LIGHT BROWN HARD 25110 83390

125 CLAYSTONE GREEN CALCAREOUS SOFT 25235 83265

438 LIMESTONE LIGHT BROWN HARD 25673 82827

TOVCC 11265



DIAMOND DRILL HOLE N942

Continued

33

EPTH ILEV

=THICK1 DESCRIPTION

D

062 CLAYSTONE GREEN CALCAREOUS SOFT 25733 82765

265 LIMESTONE LIGHT BROWN HARD 26000 825E

295 LIMESTONE LIGHT BROWN HARD 26293 82203

235 CLAYSTONE GREEN CALCAREOUS SOFT 26530 81970

00818
170 LIMESTONE LIGHT BROWN HARD 26700

110 CLAYSTONE GREEN CALCAREOUS SOFT 26810 81690

130 CLAYSTONE GRAY CALCAREOUS SOFT 26960 81540

240 SHALE BLACK SOFT
27200 81300

800 LIMESTONE LIGHT BROWNGRAY HARD 28000 80500

315 LIMESTONE LIGHT BROWN HARD 28315 80185

063 SHALE BLACK CALCAREOUS SOFT 28378 80122

140 LIMESTONE LIGHT BROWN HARD 28518 79982

075 SHALE GRAYGREEN CALCAREOUS SOFT 28593 79907

017 LIMESTONE LIGHT BROWN HARD 28610 79890

210 CLAYSTONE GREEN CALCAREOUS SOFT 28820 79680

180 SHALE GRAYGREEN CALCAREOUS SOFT 29000 79500

310 CLAYSTONE GREEN SOFT
29310 79190

080 CLAYSTONE GRAYBLACK SOFT 29390 79110

712 095 COAL NO 8
30102 78398

081 SHALE GRAY

020

COAL003SHALE WPYRITE

513 COAL

478 CLAYSTONE GREENGRAY CALCAREOUS SOFT 30580 77920

220 SHALE GRAY CALCAREOUS SOFT 30800 77700

200 CLAYSTONE GREEN SOFT 31000 77500

AMOUNT OF HARD ROCK ABOVE NO8 SEAM

HARD ROCK 13960 FT 475 OF CORE

SOFT ROCK 15430 FT 525 OF CORE

PROJECTED AQUIFERS

1 10435 TO 11047 MINOR

2 13147 TO 15025
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Applicant

0494 OHIO DEPARTMENT OF NATURAL RESOURCIES Page 1

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Valley Coal Company Drill Hole N943

State Plane Coords X242487142 Y72321913 Surface Elevation A 5y aB +265

ALK COMP EROD

Lithology

CASED

CLAYSTONE

CLAYSTONE

CLAYSTONE

CORE LOST

CLAYSTONE

CLAYSTONE

CLAYSTONE

CORE LOST

CLAYSTONE

CLAYSTONE

CLAYSTONE

SHALE

CLAYSTONE
CLAYSTONE

LIMESTONE
CLAYSTONE

CLAYSTONE

CLAYSTONE

SHALE

CLAYSTONE

SHALE

CLAYSTONE

CLAYSTONE

SHALE

CLAYSTONE

SHALE
CLAYSTONE

CLAYSTONE

SHALE

CLAYSTONE

BONE COAL

SHALE

CLAYSTONE

LIMESTONE

SHALE
CLAYSTONE

SHALE

COAL NO 12

SHALE

1120ie

a

0

a

4

0

0

Q

c

4

a

0

a

0

Thickness

5000

135

140

180

335

220

085

465

400

220

210

110

420

360

090

500

485

120

185

510

170

050

1265

205

1270

215

520

030

605

810

361

074

065

190

150

220

550

085

220

645

Physical Properties

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

ALK COMP EROD

COMP EROD

ALK COMP EROD

ALK COMP EROD

COMP EROD

ALK

ALK COMPEROD
ALK COMP EROD

ALK COMP EROD

ALK COMP EROD

ALK COMP

ALK COMP EROD

COMP EROD

ALK COMP EROD

ALK COMP EROD

ALK COMP EROD

ALK COMP EROD

ALK COMP EROD

COMP EROD

COMP EROD

AC EROD

COMP ERO

ALK COMP EROD

AL
COMP EROD

ALK COMP EROD

COMP EROD

AC EROD

AC COMP EROD

TOVCC 11267



0494 OHIO DEPARTMENT OF NATURAL RESOU

DIVISION OF RECLAMATION

Applicant

R

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Malley Coal Company Drill Hole

State Plane Coords X242487142 Y72321913 Surface Elevation

CES Page 2

N943

1265

Lithology

BONE COAL

SHALE

SANDSTONE

COAL

CLAYSTONE

LIMESTONE
CLAYSTONE

SHALE
SANDSTONE

SHALE

CLAYSTONE

SHALE

SHALE

SANDSTONE

SHALE

LIMESTONE

SHALE

LIMESTONE

SHALE

SANDSTONE

SHALE

SHALE

SHALE

COAL NO11

SHALE

SHALE

SHALE
CLAYSTONE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SHALE

SHALE
COAL NO 10

SHALE

CLAYSTONE

H20® Thickness

040

377

165

048

220

280

210

1790

670

555

320

455

590

380

920

110

620

080

619

247

434

235

070

220

470

910

095

130

230

530

590

270

085

115

050

740

005

275

062

563J

Physical Properties

AC EROD

AC COMP EROD

AC EROD

AC

ALK COMP EROD

ALK

ALK COMP EROD

COMP EROD

HARD

ALK COMP

ALK COMP EROD

COMP EROD

COMP EROD

HARD
COMP EROD

ALK

COMP EROD

ALK

COMP EROD

HARD

COMP EROD

COMP EROD

COMP EROD

AC EROD

COMP EROD

ALK COMP EROD

COMP EROD
COMP EROD

COMP EROD

COMP
COMP
HARD
COMP EROD

COMP

COMP ERO D

COMP EROD

COMPEROD
AC EROD
COMP EROD

AL COMP EROD

TOVCC 11268



0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 3

DIVISION OF RECLAMATION

ATTACHMENT R3

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole N943

State Plane Coords X242487142 Y72321913 Surface Elevation
1265

H20 Thickness Physical Properties
Lithology

80 ALK COMP EROD9
CLAYSTONE

20 ALK7
LIMESTONE

25 ALK3
LIMESTONE

110 ALK COMP EROD
SHALE

05 ALK1

LIMESTONE
090 ALL COMP EROD

SHALE
095 ALK

ONELIMEST
435 ALL COMP EROD

LESHA
087 ALK

LIMESTONE
200 ALL COMP EROD

SHALE
090 ALK

LIMESTONE
163 ALL COMP EROD

SHALE
300 ALK

LIMESTONE
110 ALK COMP EROD

SHALE
55 ALK COMP EROD3

CLAYSTONE
1095 ALL COMP EROD

SHALE
45 ALL COMP EORD0

CLAYSTONE
310 ALL COMP EROD

SHALE
75 ALK7

LIMESTONE
090 ALK COMP EROD

CLAYSTONE
02 ALK1

LIMESTONE
230 COMP EROD

SHALE
68 ALK8

LIMESTONE
190 ALK COMP EROD

SHALE
130 ALK COMP EROD

SHALE
25 ALK4

LIMESTONE
830 ALK

LIMESTONE
385 ALL COMP EROD

SHALE
010 COMP

SHALE
110 COMP EROD

SHALE
098 ALK COMP EROD

CLAYSTONE
009 COMP EROD

SHALE
332 AC EROD

COAL NO9
535 ALL COMP EROD

SHALE
040 ALK

LIMESTONE
866 ALK COMP EROD

SHALE
442 COMP EROD

SHALE
320 ALK

LIMESTONE
095 ALL COMP EROD

SHALE
135 ALK

LIMESTONE
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DIVISION OF RECLAMATION

CBS Page 4

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant Ohio Valley Coal Company Drill Hole N943

State Plane Coords X242487142 Y72321913 Surface Elevation 1265

Lithology H20 Thickness Physical Properties

LIMESTONE 886 ALK

LIMESTONE 190 ALK

SHALE 155 COMP EROD

LIMESTONE 375 ALK

CLAYSTONE 050 ALK COMP EROD

SHALE 610 ALK COMP EROD

CLAYSTONE 275 ALK COMP EROD

SHALE 100 ALK COMP EROD

LIMESTONE 035 ALK

SHALE 190 ALK COMP EROD

CLAYSTONE 235 COMP EROD

SHALE 210 COMP EROD

SHALE 595 ALK COMP EROD

SHALE 960 ALK COMP EROD

CLAYSTONE 420 ALK COMP EROD

SHALE 050 COMP EROD

COAL NO8 757 AC EROD

SHALE 530 ALK COMP EROD

SHALE 243 COMP EROD

Submit the following information for the stratum above the coal seam the coal seam and the stratum below

the coal seam

Stratum Total Sulfur Pyrite Sulfur Potential

Acidity

MgI as CaCO3

Neutralization

Potential

1000 Tons

CaCO3

Deficiency

1000 Tons

Roof 204 054 637 397 333

Coal 615 339 192 1057 181

Bottom 141 069 441 326 282

Legend

AC = ACID PRODUCING

ALIT = ALKALINE PRODUCING

COMP = COMPACTIBLE

EROD = ERODIBLE

° Indicates water bearing stratum under column

labelled H2O

Stratum thickness is measured in feet
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TOWNSHIP SMITH

SECTION 27 SW 14

GEOLOGIST 1
1 O$

E McEVERS

ELEVATION I16586 Ab+lbTE
Ex•a+ra•tcc
COORDINATES

111111•9l oIo••s•

14

SURF OWNER OVCC

DATE STARTED 629

DATE H rl lstlrlJ ioro

COUNTY BELMONT
DEPTH IELEV

THIC>• FT IIl

FT DESCRIPTION
5000 121300

00 CASED STRATA IRON STAINED BROKEN
50

5135 121365

35 CLAYSTONE GRAY SOFT
1

CLAYSTONE GREEN WIRON STAINS SOFT
5275 121225

140

80 CLAYSTONE REDBROWN BROKEN WIRON STAINS SOFT
1

5455 121045

35 CORE LOSTI STRATA IRON STAINED BROKEN
3

5790 120710

0 CLAYSTONE GREEN BROKEN WIRON STAINS SOFT 6010 120490

22
6095 120405

85 CLAYSTONE GRAY SOFT
0

YSTONE REDBROWN BROKEN WIRON STAINS SOFT 6560 119940

465 CLA
6069 119540

00 CORE LOS STRATA IRON STAINED BROKEN
4

GREEN BROKEN WIRON STAINS SOFT
CLAYSTONE

7180 119320

220
7390 119110

10 CLAYSTONE GREEN CALCAREOUS SOFT
2

10 CLAYSTONE GREEN WIRONSTAINS SOFT
1

7500 119000

0 SHALE GRAY CALCAREOUS WIRON STAINS SOFT 7920 118580

42

YSTONE CALCAREOUS GRAY WIRON STAINS SOFT 8280 118220

360 CLA
8370 118130

90 CLAYSTONE REDBROWN BROKEN SOFT
0

8870 117630

00 LIMESTONE LIGHT BROWN HARD
5

85 CLAYSTONE GRAYCALCAREOUS SOFT
4

9355 117145

REDBROWN CALCAREOUS SOFT
CLAYSTONE

9475 117025

120

GREENGRAY CALCAREOUS SOFT
CLAYSTONE

9660 116840

185

SANDY GRAY CALCAREOUS WIRON STAINS SM 10170 116330

510 SHALE
10340 116160

70 CLAYSTONE CALCAREOUS GREEN SOFT
1

10390 116110

CALCAREOUS GRAY MEDIUM
50 SHALE0

WLIMESTONE FRAGMENTS SOFTGREENCLAYSTONE
11655 114845

1265

05 CLAYSTONE RED BROWNBLACK WIRON STAINS SOFT
2

11860 114640

GRAYGREEN CALCAREOUS WIRON STAINS
SHALE

13130 113370

1270
13345 113155

15 CLAYSTONE REDBROWN CALCAREOUS SOFT
2

13865 112635

GRAY CALCAREOUS SOFT
20 SHALE5

13895 112605

30 CLAYSTONE RED CALCAREOUS SOFT
0

14500 112000

05 CLAYSTONE GREEN CALCAREOUS SOFT
6

15310 111190

810 SHALE GRAY SOFT
15671 1108299

61 CLAYSTONE BLKGRAY SOFT
3

15745 11082

074 BONE COAL
15810 110690

065 SHALE GRAY SOFT
16000 110500

90 CLAYSTONE CALCAREOUS GRAY SOFT
1

161505 1103503

50 LIMESTONE LIGHT BROWN HARD
1

0163 50110

220 SHALE BLACK SOFT
16920 109580

50 CLAYSTONEGREEN CALCAREOUS SOFT
5

17005 109495

085 SHALE BLACK SOFT
17225 109275

220 018 COAL NO12

045 BONE COAL

090 COAL

DIAMOND DRILL HOLE N943
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24
DIAMOND DRILL HOLE N943

dContinue

IIDESdhl ELEV

IZ

DESCRT•RF027 BlACR SOFT NO 12 COAL CONTINUED

040 COAL 17870 108630

645 SHALE BLACK WCOAL STREAKS SOFT
17910 108590

040 BONE COAL
18287 108213

377 SHALE BLACK WCOAL STREAKS SOFT

M
18432 108048

165 SANDSTONE GRAY WCOAL STREAKS MEDIU
18500 108000

048 COAL 18720 107780

CLAYSTONE GREEN CALCAREOUS SOFT
220 19000 107500

LIMESTONE LIGHT BROWN HARD
280 19210 107290

CLAYSTONE GREEN CALCAREOUS SOFT
210 21000 105500

1790 SHALE GRAY SOFT 21670 104830

670 SANDSTONE GRAY HARD
22225 104273

SHALE GRAY CALCAREOUS HARD
555

FT
22343 103955

CIAYSTONE RED BROWN CALCAREOUS SO
320 23000 103500

433 SHALE GRAY SOFT
23590 102910

590 SHALE GRAY SOFT
23970 102530

380 SANDSTONE GRAY HARD
24890 101610

920 SHALE GRAY SOFT
25000 101300

110 LIMESTONE GRAY HARD
25620 100880

620 SHALE GRAY SOFT
25700 100800

080 LIMESTONE GRAY HARD
26319 100181

619 SHALE GRAY SOFT 26366 99934

247 SANDSTONE GRAY HARD
27000 99500

434 SHALE SANDY GRAY SOFT
27233 99263

235 SHALE GRAY SOFT
27305 99195

070 SHALE BLACK SOFT
27525 98973

220 COAL NO flfl

27993 98505

470 SHALE GRAY SOFT 28905 97395

SHALE CALCAREOUS GRAY SOFT
910 29000 97500

095 SHALE GRAY SOFT 29130 97370

CLAYSTONE GREEN SOFT
130 29360 97140

230 SHALE GRAY SOFT
D

29890 96610

SANDSTONE WSHALE STREAKS GRAY HAR
530 30480 96020

SHALE GRAY SANDSTONE SOFT
590 30730 95750

270 SANDSTONE GRAY HARD
30833 95665

SHALE SANDY GRAY SOFT
085 30930 93530

SANDSTONE WISHALE STREAKS GRAY HARD
115 31000 95300

050 SHALE GRAY SOFT 31740 94760

SHALE GRAY WSAPIDSTONE STREAKS SOFT
740 31743 94733

005 SHALE BLACK SOFT 32020 94480

273 178 COAL NO10

006 SHALE

091 COAL 32082 94418

062 SHALE GRAY SOFT 32643 93855

363 CLAYSTONE GREEN CALCAREOUS SOFT
33300 93200

653 SHALE GRAY CALCAREOUS
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DIAMOND DRILL HOLE N943

Continued

34

DEPTH ELEV
THICK

FT DESCRIPTION
Mr IPI

1

980CLAYSTONE GREEN CALCAREOUS SOFT
34280 92220

35000

720

323

110

105

090

095

435

087

200

090

163

300

110

355

1095

045

310

775

090

102

250

868

190

150

425

850

385

010

110

098

009

332

535

040

866

442

320

095

122

135

886

190

155

LIMESTONE LIGHT BROWN HARD

LIMESTONE LIGHT BROWN HARD

SHALE GREEN CALCAREOUS SOFT

LIMESTONE LIGHT BROWN HARD

SHALE CALCAREOUS GRAY SOFT

LIMESTONE LIGHT BROWN HARD

SHALE CALCAREOUS GRAY SOFT

LIMESTONE LIGHT BROWN HARD

SHALE CALCAREOUS GREEN SOFT

LIMESTONE LIGHT BROWN HARD

SHALE GRAY CALCAREOUS SOFT

LIMESTONE LIGHT BROWN HARD

SHALE CALCAREOUS GRAY SOFT

CLAYSTONE GREEN CALCAREOUSSOFT

SHALE SANDY CALCAREOUS SOFT

CLAYSTONE CALCAREOUS GREEN SOFT

SHALE SANDY CALCAREOUS SOFT

LIMESTONE LIGHT BROWN HARD

CLAYSTONE CALCAREOUS GREEN SOFT

LIMESTONE LIGHT BROWN HARD

SHALE GREENGRAY SOFT

LIMESTONE LIGHT BROWN HARD

SHALE CALCAREOUS GRAY SOFT

SHALE GRAYGREEN CALCAREOUS SOFT

LIMESTONE SHALEY LIGHT BROWNGRAY HARD

LIMESTONE LIGHT BROWN HARD

SHALE GRAYGREEN CALCAREOUS SOFT

SHALE WPYRITE GRAY SOFT

SHALE GREENGRAY SOFT

CLAYSTONE GRAY CALCAREOUS SOFT

SHALE BLACK SOFT

282 COAL WPARTINGS NO9
002 SHALE PYRITE

048 COAL WPARTINGS

SHALE CALCAREOUS GRAY SOFT

LIMESTONE LIGHT BROWN HARD

SHALE CALCAREOUS GRAY SOFT

SHALE LAMINATED GRAY SOFT

LIMESTONE LIGHT BROWN HARD

SHALE GREEN CALCAREOUS SOFT

SHALE BLACK SOFT

LIMESTONE WSHALE LIGHT BROWN HARD

LIMESTONE LIGHTBROWN HARD

LIMESTONE LIGHT BROWNGRAY HARD

SHALE GREEN SOFT

35325

35435

35540

33630

35725

36160

36247

36447

36537

36700

37000

37110

37465

38560

38603

38915

39690

39780

39882

40132

41000

41190

41340

41765

42615

43000

43010

43120

43218

43227

43559

44094

44134

45000

45442

45762

45857

45979

46114

47000

47190

47345
1

91500

91175

91065

90960

90870

90775

90340

90253

90053

89963

89800

89500

89390

89035

87940

87895

87585

86810

86720

86618

86368

85500

85310

85160

84735

83885

83500

83490

83380

83282

83273

82941

82406

82366

81500

81058

80738

80643

80521

80386

79500

79310

79155
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44
DIAMOND DRILL HOLE N943

Continued

TTHHICK

DEPTH

M1

ELEV

Fr
FT D ESCRIPTION 47720 78780

375 LIMESTONE LIGHT BROWN HARD
47770 78730

050 CLAYSTONE CALCAREOUS GREEN SOFT
48380 78120

610 SHALE SANDY CALCAREOUS GRAY SOFT
48655 77845

275 C LAYSTONE GREEN CALCAREOUS SOFT
48755 77745

100 SHALE SANDY CALCAREOUS GRAY SOFT
48810 77690

055 LIMESTONE LIGHT BROWN HARD
49000 77500

190 SHALE SANDY CALCAREOUS GRAY SOFT
49235 77265

235 CL AYSTONE GRAY SOFT
49445 77055

210 SHALE GRAYBLACK SOFT
50040 76460

955 SANDY CALCAREOUS GRAY SOFT
SHAME 0

960 SHALE WLIMESTONE NODULES CALCAREOUS GRAY SOFT 51000

51420

7550

75080

420 CLAYSTONE CALCAREOUS GRAY SOFT
51470 75030

050 SHALE BLACK SOFT
52227 74273

757 165 COAL NO B

070 SHALE BLACK

AMOUNT OF HARD ROCK ABOVE NO8 SEAM

HARD ROCK 10500 FT 204 OF CORE

SOFT ROCK 40970 FT 796 OF CORE

530

392 COAL

010 SHALE GRAY

120 COAL
52757 73743

530001 73500

PROJECTED AQUIFERS

1 000 TO 8280

2 9660 TO 10170 MINOR

3 11655 TO 13130

432

SHALE CALCAREOUS GRAY SOFT

SHALE GRAY SOFT
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0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 1

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Coal Company Drill Hole N946
lleV ya

Applicant
Ohio

33 Surface Elevation 4 0

60 Y7305362423328
State Plane Coords X

t
i $l P

Lithology
H20® Thickness esoperPhysica

CASING
2900

SANDSTONE 0 440 HARD

SHALE
0 100 COMP EROD

OD
SHALE

0 065 COMP ER

OD
SHALE

122 COMP ER
ALK

SHALE
047 COMP EROD

OD
SHALE

0 226 COMP ER

SHALE
310 COMP EROD

ALK
SHALE 155 COMP EROD

CLAYSTONE 220 COMP EROD

SHALE 115 COMP EROD
ALK

SHALE 390 COMP EROD
ALK

SHALE
410 COMP EROD

OD
SHALE 360 COMP ER

CLAYSTONE 100 COMP EROD

SHALE 210 COMP EROD
OD

CLAYSTONE 115 COMP ER

SHALE 150 COMP EROD

SHALE
9 050 COMP EROD

SHALE
185 COMP EROD

D
CLAYSTONE 101 COMP ERO

SHALE
120 COMP EROD

SHALE
140 COMP EROD

D
SHALE

169 COMP ERO

SHALE
095 COMP EROD

SHALE
191 COMP EROD

LK
SHALE

065 COMP EROD A

CLAYSTONE 060 COMP EROD

SHALE
420 COMP EROD ALK

SHALE 095 COMP EROD
ALK00 COMP EROD2SHALE

SANDSTONE 174 HARD

25 COMP EROD4SHALE
61 COMP EROD0

SHALE

LIMESTONE 300 HARD ALK
ALK

15 COMP EROD4
SHALE

SHALE
095 COMP EROD

LIMESTONE 090 HARD ALK
LIT

14 COMP EROD A6
SHALE ALK30 COMP EROD7
SHALE
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DIVISION OF RECLAMATION

Applicant

State Plane Coords X242332860 Y73053633 Surface Elevation 1303

Lithology

SHALE

SHALE

SHALE
SHALE

SHALE
SHALE

SHALE

SHALE
LIMESTONE

SHALE

SHALE

SHALE

SHALE
CLAYSTONE

SHALE
SHALE

SHALE

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Valley Coal Company Drill Hole N946

H20® Thickness

110

540

500

120

090

100

125

360

220

450

675

310

670

353

063

056

033

LIMES IUN I

CLAYSTONE

COAL NO 12

SHALE

SANDSTONE

SHALE

BONE COAL

SHALE

COAL

SHALE

SHALE

SHALE
SHALE

SHALE

SHALE

SHALE

SHALE

SHALE

SHALE
SHALE

SHALE

SHALE

SHALE

500

505

490

260

230

380

035

130

020

068

537

340

605

1045

057

022

032

045

194

020

140

050

Physical Properties

COMP EROD

COMP EROD ALK

COMP EROD

COMP EROD ALK

COMP EROD ALK

COMP EROD ALK

COMP EROD

COMP EROD ALK

HARD ALK

COMP EROD ALK

COMP EROD ALK

COMP EROD

COMP EROD ALK

COMP EROD ALK

COMP EROD AC

COMP EROD

COMP EROD AC

HARD ALK

COMP EROD

EROD AC
COMP EROD

HARD
COMP EROD

AC EROD

COMP EROD

ALK COMP EROD

COMP EROD

COMP EROD ALK

COMP EROD ALK

COMP EROD ALK

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD
COMP EROD

555J COMP EROD
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DIVISION OF RECLAMATION

Applicant

ATTACHMENT T3

GEOLOGY REPORT underground Workings

Ohio Valley Coal Company Drill Hole d N946

State Plane Coords X242332860 Y73053633 Surface Elevation 1303

Litholo H20 Thickness Ph ical Pro erties

CLAYSTONE 300 COMP EROD

SHALE 080 COMP EROD AC

SHALE 312 COMP EROD ALK

SHALE 170 COMP EROD ALK

SHALE 245 COMP EROD ALK

SHALE 128 COMP EROD

SHALE 785 COMP EROD

SHALE 100 COMP EROD ALK

SHALE 565 COMP EROD

SHALE 135 COMP EROD

SHALE 415 COMP EROD ALK

SHALE 040 COMP EROD

SHALE 082 COMP EROD ALIT

SHALE 073 COMP EROD

SHALE 223 COMP EROD

SHALE 350 COMP EROD

SANDSTONE 162 HARD

SHALE 1070 COMP EROD

SHALE 213 COMP EROD

SHALE 053 COMP EROD

COAL NO 1 285 COMP EROD AC

SHALE 135 COMP EROD

SHALE 1314 COMP EROD ALK

SHALE 1050 COMP EROD ALK

SANDSTONE 170 HARD

SHALE 850 COMP EROD

SHALE 570 COMP EROD

SHALE 010 COMP EROD AC

SHALE 010 COMP EROD

COAL NO 1
185 COMP EROD AC

SHALE 640 COMP EROD ALK

CLAYSTONE 125 COMP EROI

SHALE 390 COMP EROD ALK

SHALE 140 COMP EROD ALK

CLAYSTONE 065 COMP EROD

SHALE 955 COMP EROD

SANDSTONE 190 HARD

SHALE 113 COMP EROD ALK

LIMESTONE

SHALE 330
1
COMP EROD ALK
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DIVISION OF RECLAMATION

Applicant

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Valley Coal Company Drill Hole N946

State Plane Coords X242332860 Y73053633 Surface Elevation 1303

Litholo

LIMESTONE

CLAYSTONE

SHALE

CLAYSTONE

LIMESTONE

SHALE

SHALE

SHALE
LIMESTONE

SHALE
LIMESTONE

SHALE

LIMESTONE

LIMESTONE

LIMESTONE

SHALE
LIMESTONE

SHALE

SHALE
SHALE

SHALE

LIMESTONE

SHALE
CLAYSTONE

SHALE

COAL NO9
SHALE

SHALE

SHALE

SHALE

LIMESTONE

SHALE

SHALE

SHALE

SHALE

SHALE
LIMESTONE

SHALE

LIMESTONE

SHALE

H20 Thickness

430

031

160

022

070

1205

082

125

022

060

178

325

1140

150

1130

130

773

320

125

522

130

210

475

240

022

424

025

140

334

150

260

690

190

300

150

260

1195

120

Physical Properties

HARD ALK

COMP EROD

COMP EROD ALK

COMP EROD

HARD ALK

COMP EROD ALK

COMP EROD ALK

COMP EROD ALK

HARD ALK

COMP EROD ALK

HARD ALK

COMP EROD

HARD ALK

HARD ALK

HARD ALK

COMP EROD ALK

HARDALK
COMP EROD ALK

COMP EROD ALK

COMP EROD ALK

COMP EROD ALTS

HARD ALTS

COMP EROD ALK

COMP EROD

COMP EROD

COMP EROD AC

COMP EROD

COMP EROD

COMP EROD ALK

COMP EROD ALK

HARD ALK

COMP EROD ALK

COMP EROD

COMP EROD ALK

COMP EROD

COMP EROD ALK

HARD ALK

COMP EROD ALK

362

030

HARD ALK

COMP EROD ALK
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DIVISION OF RECLAMATION

10 CIES Page 5

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole t N946

State Plane Coords X242332860 Y73053633 Surface Elevation 1303

Lithology H20° Thickness Ph ical Properties

LIMESTONE
293 HARD ALK

LIMESTONE 085 HARD ALK

300 COMP EROD ALTS
SHALE

LIMESTONE 135 HARD ALK

SHALE 050 COMP EROD

CLAYSTONE 120 COMP EROD

351 EROD ALKCOMP
SHALE

LIMESTONE
252 HARD ALK

CLAYSTONE
215 COMP EROD

SHALE
243 P EROD

LIMESTONE 1265 HARD ALK

CLAYSTONE 183 COMP EROD ALK

820 COMP EROD ALK
SHALE

052 COMP EROD ALK
CLAYSTONE

CLAYSTONE
146 COMP EROD

SHALE
150 COMP EROD

BONE COAL 023 COMP EROD AC

SHALE
038 COMP EROD

C
COAL NO8 708 COMP EROD A

SHALE
167 COMP EROD

LIMESTONE
054 HARD ALK

CLAYSTONE 100 COMP EROD
K

SHALE 170 COMP EROD AL

CLAYSTONE 080 COMP EROD

LIMESTONE
070 HARD ALK

d h o4vatlvn •1tP•A47

Submit the following information for the stratum above the coal seam the coal seam an t e

the coal seam

Stratum Total Sulfur Pyrite Sulfug Potential

Acidity

Mgas CaCO3

Neutralization CaCO3

Potential Deficiency

1000 Tons 1000 Tons

f 443 642 io7 • 71 19e3
Roo

192
Coal 641 327 200 783

1 7fdI

ottom 244 109 76 2 5
Legend

AC = ACID PRODUCING

ALK = ALKALINE PRODUCING

COMP = COMPACTIBLE

EROD = ERODIBLE

° Indicates water bearing stratum under column

labelled H2O

Stratum thickness is measured in feet
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DIAMOND DRILL HOLE N946 15

GEOLOGIST ODER
McEVERS

ELEVATION

COORDINATES
9854 o to 7®i MW Om SURF OWNER HART

TOWNSHIP SMITH DATE STARTED 9194

SECTION 28 W 14
DATE FINISHED 9894

•COUNTY BEL M ONT
EII° HgI EII

THYCK

Fr I

DESCRIPTION

2900 I
CASING

440 SANDSTONE GRAY BROKEN IRON STAINS

100 •
SHALE BROKEN IRON STAINS

065 SHALE BROKEN IRON STAINS

122 SHALE GRAY SANDY

047 SHALE GRAY CALCAREOUS SANDY

226 SHALE SANDY BROKEN IRON STAINS

310 SHALE GRAY

155 I SHALE GRAY CALCAREOUS

220 CLAY STONE GRAY

1151 SHALE GRAY BROKEN IRON STAINS

390 SHALE GRAY CALCAREOUS

410 SHALE REDBROWN CALCAREOUS

360 SHALE REDGRAY

100 CLAYSTONE GRAY

210 SHALE RED

115 CLAYSTONE GRAY

1501 SHALE SANDY GRAY

050 SHALE RED IRONSTAINS

185 SHALE GRAY

101 CLAYSTONE REDGRAY

120 SHALE GRAY

140 1 SHALE REDGRAY

169 SHALE REDBROWN SOFT

095 SHALE RED

191 SHALE GRAY

065 SHALE CALCAREOUS GRAY

060 CLAYSTONE GRAY

420 SHALE SANDY CALCAREOUS GRAY

095 SHALE SANDY GRAY

200 SHALE SANDY CALCAREOUS GRAY

174 SANDSTONE SHALEY GRAY

425 SHALE GRAY SOFT

061 SHALE GRAYRED

300 LIMESTONE GRAY

2900 127400

33401 126960

3440 126860

3505 126795

3627 126673

3674 126626

3900 126400

4210 126090

4365 125935

4585 125715

47001 125600

5090 125210

5500 124800

5860 124440

5960 124340

6170 124130

6285 124015 1

6435 123865

6485 123815

6670 123630

6771 I
123529

6891 I
123409

7031 I 123269

7200 1 123100

7295 1
123005

7486 I
122814

7551 1
122749

7611 1 122689

8031 I
122269

8126 I
122174

83261 121974

8500 I 121800

8925 1
121375

8986 1 121314

92861 121014

9701 1
120599

415 SHALE CALCAREOUS GRAY
9796 120504

0 95 SHALE IRON STAINS BROKEN
9886 120414

090 LIMESTONE GRAY

614 SHALE SANDY CALCAREOUS GRAY

730 I SHALE WLIMESTONE STREAKS GRAY

110 I SHALE GRAY

10500 11980

11230 119070

11340 118960
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DIAMOND DRILL HOLE N946

Continued

25

Th IELEV

THICK

FF DESCRIPTION

GRAYSTREAKS

DEP

FIT

11880
M118420

540 SHALE WLIMESTONE

500 SHALE REDGRAYRED
12380

00125

117920

1178 00

120 SHALE CALCAREOUS GRAY
905 101177

090 SHALE CALCAREOUS BLACKGRAY
12

6 90 101176

100 SHALE WLIMESTONE STREAKS GRAY 12

15128 1174 85

GRAYSHALE125
75 1171 25

360 SHALE WLIMESTONESTREAKS GRAY
131

95133 1169 05

220 LIMESTONE WSHALE STREAKS GRAY
8 45 1164 55

450 SHALE WLIMESTONE STREAKS GRAY
13

205 801157

675 SHALE WLIMESTONE NODULES GRAY
14

3048 701154

310 SHALE SANDY GRAY
1

00155 001148GRAYNODULES670 SHALE WLIMESTONE

353 CLAYSTONE GRAY
15853

1659

114447

841143

063 SHALE CARBONACEOUS BLACK
1

72159 281143

056 SHALE GRAY
160 05 951142

033 SHALE CARBONACEOUS BLACK

500 LIMESTONE GRAY
16505

0 10

113795

90
I

1132

505 CLAYSTOIE GRAY
17

00175 001128

490 SHALE BLACK WCOAL STREAKS NO 12 COAL

110 BONE COAL

185 SHALE BLACK

COAL035

117 SHALE BLACK

037 BONE COAL

BLACK006 SHALE

GRAHALE
17760 112540

260 S
90179 101123

230 SANDSTONSTREAKS GRAYW

GRALE
18370 111930

380 =SHA
184 05 951118

035 BONE COAL
8535 651117

130 SHALE GRA
1

5585 451117

COAL
1

020
6 23 771116

068 SHALE GRAY
18

60191 401111

537 SHALE CALCAREOUS GRAY
0095 001108

340 SHALE SANDY CALCAREOUS GRAY
1

050 951101
WSS STREAKSGRAYNE NODULES

12

605 SHALE WLIMESTO
21150 109150

1045 SHALE GRAY

REDSHALE
21207 109093

057
29212 711090

022 SHALE GRAY
61212 391090

REDLE032 SHA
Ob3 94108921

045 SHALE GRAY

194 SHALE RED
21500

20215

108800

108780

020 SHALE RED SOFT
216 60 401086

GRAYE140 SHAL
10217 901085

REDLE050 SHA
65222 108035

GRAYE555 SHAL
65225 107735

300 CLAYSTONE GRAY SOFT
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DIAMOND DRILLHOLE N946

Continued

35

THICKT DESCRIPTION

DEPLI

I T
IBLIBV

LPL

080 SHALE CARBONACEOUS BLACK 22645 107655

312 SHALE CALCAREOUS GRAY 22957 107343

170 SHALE RED CALCAREOUS 23127 107173

245 SHALE GREEN WRED STREAKS CALCAREOUS 23372 106928

128 SHALE GRAYGREEN 23500 106800

785 SHALE SANDY GRAY 24285 106015

100 SHALE SANDY CALCAREOUS GRAY 24385 105915

565 SHALE SANDY GRAY 24950 105350

135 SHALE GRAY BROKEN SOFT 25085 105215

415 SHALE SANDY CALCAREOUS GRAY 25500 104800

040 SHALE SANDY GRAY 25540 104760

082 SHALE WLIMESTONE NODULES GRAY 25622 104678

073 SHALE RED 25695 104605

223 SHALE GRAYBLACKGRAY 25918 104382

350 SHALE SANDY GRAY 26268 104032

162 SANDSTONE WSHALE STREAKS GRAY 26430 103870

1070 SHALE SANDY GRAY 27500 102800

213 SHALE GRAY 27713 102587

053 SHALE BLACK 27766 102534

285 COAL NO 11 28051 102249

135 SHALE GRAY 28186 102114

1314 SHALE CALCAREOUS GRAY 29500 100800

1050 SHALE SANDY WLIMESTONE NODULES GRAY 30550 99750

170 SANDSTONE WSHALE GRAY 30720 99580

850 SHALE GRAY 31570 98730

570 SHALE DARK GRAY 32140 98160

010 SHALE CARBONACEOUS BLACK 32150 98150

010 SHALE GRAY 32160 98140

185 COAL NO 10 32345 97955

115 COAL

020 SHALE GRAY

050 COAL

640 SHALE CALCAREOUS GRAY 32985 97315

125 CLAYSTONE GRAY 33110 97190

390 SHALE SANDY CALCAREOUS GRAY 33500 96800

140 SHALE CALCAREOUS GRAY 33640 96660

065 CLAYSTONE GRAY 33705 96595

955 SHALE SANDY GRAY 34660 95640

190 SANDSTONE GRAY 34850 95450

113 SHALE SANDY CALCAREOUS GRAY 34963 95337

207 LIMESTONE GRAY 35170 95130

330 SHALE SANDY CALCAREOUS GRAY 35500 94800

430 LIMESTONE GRAY 35930 94370

031 CLAYSTONE GREEN 35961 94339

160 SHALE CALCAREOUS GRAY 36121 94179

022 CLAYSTONE GREEN 36143 94157
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DIAMOND DRILL HOLE N946

Continued

45

TIIIC

FI DESCRIPTION

DEPTH

FT

ELEV

FICA

070 LIMESTONE GRAY 36213 94087

1205 SHALE CALCAREOUS WLIMESTONENODULES GRAY 37418 92882

082 SHALE CALCAREOUS GRAY 37500 92800

125 SHALE CALCAREOUS GRAY 37625 92675

022 LIMESTONE GRAY 37647 92653

060 SHALE CALCAREOUS GRAY 37707 92593

178 LIMESTONE GRAY 37885 92415

325 SHALE GREENGRAY 38210 92090

1140 LIMESTONE SHALEY GRAY 39350 90950

150 LIMESTONE GRAY 39500 90800

1130 LIMESTONE GRAY HARD 40630 89670

130 SHALE CALCAREOUS GRAY 40760 89540

773 LIMESTONE GRAY 41533 88767

320 SHALE CALCAREOUS SANDY GRAY 41853 88447

125 SHALE CALCAREOUS GREEN 41978 88322

522 SHALE CALCAREOUS SANDY GRAY 42500 87800

130 SHALE CALCAREOUS SANDY GRAYGREEN 42630 87670

210 LIMESTONE SHALEY GRAY 42840 87460

475 SHALE SANDY CALCAREOUS GRAY 43315 86985

240 CLAYSTONE GRAY 43555 86745

022 SHALE BLACK 43577 86723

424 COAL NO 44001 86299

250 COAL

040 SHALE GRAY

130 BONE COAL

025 SHALE BLACK 44026 86274

140 SHALE DARK GRAY 44166 86134

334 SHALE SANDY CALCAREOUS GRAY 44500 85800

150 SHALE CALCAREOUS GRAY 44650 85650

260 LIMESTONE GRAY 44910 85390

690 SHALE SANDY CALCAREOUS GRAY 45600 84700

190 SHALE DARK GRAY 45790 84510

300 SHALE CALCAREOUS GRAY 46090 84210

150 SHALE BLACK 46240 84060

260 SHALE SANDY CALCAREOUS GRAY 46500 83800

1195 LIMESTONE GRAY 47695 82605

120 SHALE CALCAREOUS GRAY 47815 82485

362 LIMESTONE GRAY 48177 82123

030 SHALE CALCAREOUS GRAY 48207 82093

293 LIMESTONE GRAY 48500 81800

085 LIMESTONE GRAYGREEN 48585 81715

030 SHALE BLACK CALCAREOUS 48615 81685

135 LIMESTONE GRAY 48750 81550

050 SHALE GREEN 48800 81500

120 CLAYSTONE GRAYGREEN 48920 81380

1
1 135 SHALE CALCAREOUS GRAY 49055 81245
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DIAMOND DRILL HOLE N946

Continued

515

DEPTH ELEV
TI1TCK

FI DESCRIPTION Fr
252 LIMESTONE GRAY 49307 80993

215 CLAYSTONE GRAY 49522 80778

243 SHALE BLACK
49765 80535

1265 LIMESTONE GRAY 51030 79270

183 CLAYSTONE WLIMESTONE NODULES GRAY 51213 79087

082 SHALE SANDY CALCAREOUS GRAY 51295 79005

205 CLAYSTONE WJIIMESTONE NODULES GRAY 51500 78800

146 CLAYSTONEGRAY
51646 78654

150 SHALE BLACK
51796 78504

51814 78481
023 BONE COAL

51857 78443
038 SHALE GRAY

52565 77735
708 COAL NO8

099 COAL

088 SHALE GRAY

189 COAL

012 SHALE WPYRITE

320 COAL
52732 77568

167 SHALE GRAY

054 LIMESTONE GRAY
52786 77514

52886 77414
100 CLAYSTONE GRAY

170 SHALE CALCAREOUS GRAY 53056 77244

080 CLAYSTONE GRAY
53136 77164

070 LIMESTONE GRAY 53206 77094

AMOUNT OF HARD ROCK ABOVE NO8 SEAM

HARD ROCK 13533 FT 2575 OF CORE

SOFT ROCK 39032 FT 7425 OF CORE

PROJECTED AQUIFERS

1 000 TO 3505

2 3674 TO 3900 MINOR
3 4585 TO 4700 MINOR
4 6435 TO 6485 MINOR
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0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 1

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant Ohio Valley Coal Company Drill Hole N948

State Plane Coords X243000032 Y72629111 Surface Elevation Bft 13®9 7

e
j

Litholo H20 Thickness Physical Properties

CASING ° 2500

SHALE ° 112 COMP EROD

SHALE ° 488 COMP EROD

SHALE 125 COMP EROD ALK

SHALE ° 055 COMP EROD

SHALE 130 COMPEROD

LIMESTONE 025 HARD ALK

CLAYSTONE 520 COMP EROD

SHALE 250 COMP EROD

SANDSTONE 045 HARD

SHALE 095 COMP EROD

SANDSTONE 058 COMP EROD

SHALE 182 COMP EROD

SHALE 245 COMP EROD

LIMESTONE 305 HARD ALK

SHALE ° 065 COMP EROD ALK

LIMESTONE 085 HARD ALK

SHALE 420 COMP EROD ALIT

SHALE
° 095 COMP EROD

SHALE 195 COMP EROD ALK

SHALE 345 COMP EROD ALK

CLAYSTONE 210 COMP EROD

SANDSTONE ° 513 HARD ALK

SHALE ° 160 COMP EROD

CLAYSTONE 277 COMP EROD ALK

SHALE 510 COMP EROD

CLAYSTONE 280 COMP EROD

LIMESTONE 092 HARD ALK

SHALE 410 COMP EROD ALK

CLAYSTONE 685 COMP EROD ALK

SHALE 023 COMP EROD

CLAYSTONE 140 COMP EROD ALK

SHALE ° 115 COMP EROD

SHALE 420 COMP EROD

CLAYSTONE 170 COMP EROD

SHALE 155 COMP EROD

SHALE 280 COMP EROD

CLAYSTONE 120 COMP EROD

SHALE 430 COMP EROD ALIT

SHALE 170 COMP EROD ALK
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0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 2

DIVISION OF RECLAMATION

Applicant

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Valley Coal Company Drill Hole N948

State Plane Coords X243000032 Y72629111 Surface Elevation 1304

Litholo H20° Thickness Physical Properties

SHALE 155 COMP EROD

SHALE 280 COMP EROD

CLAYSTONE 120 COMP EROD

SHALE 430 COMP EROD ALK

SHALE 170 COMP EROD ALK

CLAYSTONE 072 COMP EROD

CLAYSTONE 145 COMP EROD ALK

SHALE 548 COMP EROD

SHALE 245 COMP EROD

CLAYSTONE 170 COMP EROD

SHALE 380 COMP EROD ALK

LIMESTONE 092 HARD ALK

SHALE 420 COMP EROD ALK

CLAYSTONE 643 COMP EROD ALK

SHALE 125 COMP EROD ALK

SANDSTONE 030 HARD ALK

SHALE 235 COMP EROD ALK

SHALE 875 COMP EROD

SHALE 355 COMP EROD

CLAYSTONE 110 COMP EROD

SHALE 150 COMP EROD

SHALE 435 COMP EROD

SHALE 1000 COMP EROD ALTS

SHALE 380 COMP EROD ALK

SHALE 820 COMP EROD ALK

SHALE 400 COMP EROD

SHALE 400 COMP EROD ALIT

SHALE 020 COMP EROD ALTS

SHALE 047 COMP EROD

SHALE 460 COMP EROD ALTS

SHALE 130 COMP EROD

CLAYSTONE 180 COMP EROD

SHALE
SHALE 464 COMP EROD

C
COAL NO12 301 COMP EROD A

SHALE 190 COMP EROD

SANDSTONE 172 HARD

SHALE 100 COMP EROD

SHALE 473 COMP EROD

SHALE 105 COMP EROD AC
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0494 OHIO DEPARTMENT OF NATURAL RESOURCES Page 3

DIVISION OF RECLAMA11ON

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole N948

State Plane Coords X243000032 Y72629111 Surface Elevation 1304

Lithology

SHALE

SHALE

SHALE

CLAYSTONE

SHALE

SHALE

SHALE

SANDSTONE

SHALE

SHALE

CLAYSTONE

SANDSTONE

SHALE

SHALE

SHALE

SANDSTONE
SANDSTONE

SHALE

SHALE

LIMESTONE

SHALE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

COAL NO11

SHALE

SHALE

SHALE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

SANDSTONE

SHALE

L
SANDSTONE

H201 Thickness

1082

2035

120

400

335

260

807

531

130

162

367

095

070

470

160

440

290

210

055

284

313

025

055

043

238

125

295

477

1280

455

225

120

037

085

124

178

HARD

COMP EROD

COMP EROD ALPS

075

070

COMP EROD

COMP EROD

COMP EROD ALK

COMP EROD ALK

COMP EROD

COMP EROD

COMP EROD ALK

COMP EROD

COMP EROD

COMP EROD AALK

HARD

068

HARD

410

HARD

COMP EROD

HARD

COMP EROD ALK

COMP EROD ALK

COMP EROD ALLY

COMP EROD

COMP EROD

COMP EROD

COMP EROD

COMP EROD

HARD ALK

COMP EROD AC

COMP EROD

HARD ALK

HARD

HARD

COMP EROD

HARD ALK

COMP EROD

COMP EROD

COMP EROD ALK

Physical Properties

HARD

TOVCC 11287
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0494 OHIO

Applicant

EPARTMENT OF NATURAL RESOURCES Page 4

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Ohio Valley Coal Company Drill Hole 4 N948

State Plane Coords X243000032 Y72629111 Surface Elevation 1304

itholoL
H20 Thickness Ph sical Properties

SHALE 180 COMP EROD

SANDSTONE 300 HARD

SHALE
178 COMP EROD

COAL NO 10
245 COMP EROD AC

SHALE
185 COMP EROD ALIT

SHALE
432 COMP EROD

219 EROD ALKCOMP
SHALE

SHALE 222 COMP EROD

SANDSTONE
250 HARD ALK

SHALE 220 COMP EROD

SHALE
986 COMP EROD ALIT

LAMESTONE
062 HARD

SHALE
1938 COMP EROD ALIT

201 EROD ALKCOMP
SHALE
SHALE 260 COMP EROD

LIMESTONE
1420 HARD AL

LIMESTONE
200 HARD ALIT

LIMESTONE 568 HARD ALK

SHALE
080 COMP EROD ALIT

LIMESTONE
095 HARD ALK

SHALE
065 COMP EROD ALIT

SHALE 150 COMP EROD ALIT

LIMESTONE 1048 HARD ALK

SHALE 065 COMP EROD

LIMESTONE
400 HARD ALK

SHALE
185 COMP EROD

LIMESTONE 120 HARD ALIT

SI IALE
090 COMP EROD ALK

LIMESTONE 310 HARD ALIT

EROD ALK55 COMP3SHALE
EROD85 COMP2CLAYSTONE

COAL NO9 320 COMP EROD AC

SHALE
078 COMP EROD

10 COMP EROD ALK
5

SHALE

LIMESTONE
171 HARD ALLY

02 COMP EROD ALIT
1SHALE

28 COMP EROD ALK
9SHALE

47 COMP EROD0SHALE
12 HARD ALIT3LIMESTONE

SHALE 078 COMP EROD
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0494 OII41110 DEPARTMENT OF NATURAL RESOURCES Page 5

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole N948

State Plane Coords X243000032 Y72629111 Surface Elevation 1304

Litholo
H20

BONE COAL

SHALE

BONE COAL

SHALE

LIMESTONE

LIMESTONE

CLAYSTONE

LIMESTONE

LIMESTONE

LIMESTONE

CLAYSTONE

LIMESTONE

LIMESTONE

SHALE

CLAYSTONE

LIMESTONE

SHALE
LIMESTONE

SHALE

LIMESTONE

CLAYSTONE

SHALE

SHALE

LIMESTONE

LIMESTONE

SHALE

LIMESTONE

CLAYSTONE

SHALE

CLAYSTONE

CLAYSTONE

SHALE

COAL NO8
SHALE

SHALE

SHALE
CLAYSTONE

SHALE

CLAYSTONE

SHALE

Thickness

054

804

581

160

133

046

166

027

120

172

065

279

020

035

285

040

325

210

062

138

742

100

170

080

153

050

270

340

125

185

160

170

647

030

013

096

037

137

035

25

Physical Properties

COMP EROD AC

COMP EROD

COMP EROD AC

COMP EROD ALK

HARD ALK

HARD ALK

COMP EROD ALK

HARD ALK

HARD ALK

HARD ALK

COMP EROD

HARD ALK

HARD ALK

COMP EROD ALK

COMP EROD ALK

HARD ALIT

COMP EROD ALK

HARD ALK

COMP EROD ALK

HARD ALK

COMP EROD

COMP EROD

COMP EROD ALK

HARD ALK

HARD ALK

COMP EROD ALK

HARD ALK

COMP EROD AL

COMP EROD ALK

COMP EROD ALK

COMP EROD

COMP EROD

COMP EROD AC

COMP EROD ALK

COMP EROD

COMP EROD ALK

COMP EROD ALK

COMP EROD ALK

COMP EROD ALIT

COMP EROD ALK
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0494

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant
Ohio Valley Coal Company Drill Hole N948

State Plane Coords X2430000 32 Y72629111 Surface Elevation 1304

Submit the following information for the stratum above the coal seam the coal seam and the stratum below

the coal seam

Stratum

Roof

Coal

Bottom

OHIO DEPARTMENT OF NATURAL RESOURCES Page 5

DIVISION OF RECLAMATION

Total Sulfur

322
413

Pyrite Sulfur

247
184

L

AC = ACID PRODUCING

ALK = ALKALINE PRODUCING

COMP = COMPACTIBLE

EROD = ERODIBLE

Potential Neutralization

Acidity Potential

1000 Tons 1000 Tons

772 865

575 418

CaCO3

Deficiency

1000 Tons

934
157

Indicates water bearing stratum under column

labelled H2O

Stratum thickness is measured in feet
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DIAMOND DRILL HOLE N948

TOWNSHIP SMITH

SECTION 21 NW 14

GEOLOGIST HOMER McEVERS

ELEVATION He4 FT ALTIMETER

COORDINATES 44e3863 S 6345471 W

411ga 615 C3 b3• 94s

16

SURF OWNER LUCAS

DATE STARTED 9994

DATE FINIS HED 91494
COUNTY BELMONT

DEPTH IELIEV
THICK

FT FII

FT DESCRIPTION
2500 127900

2500 CASING

112 SHALE GRAY WIRON STAINS
2612 127788

488 SHALE SANDY WIRON STAINS BROKEN GRAY 3100 127300

3225 127175

125 SHALE GRAY CALCAREOUS

055 SHALE GRAY BROKEN IRON STAINS
3280 127120

3410 126990

130 SHALE GRAY
3435 126965

025 LIMESTONE GRAY
3955 126445

520 CLAYSTONE GRAY
4205 126195

250 SHALE SANDY GRAY
4250 126150

045 SANDSTONE GRAY

095 SHALE WSANDSTONE STREAKS GRAY 4345 126055

4403 123997

058 SANDSTONE GRAY
4585 125815

182 SHALE GRAY
4830 125570

245 SHALE BLACK
5135 125265

305 LIMESTONE SHALEY GRAY

065 SHALE CALCAREOUS GRAY WIRON STAINS BROKEN 5200 125200

5283 125115

085 LIMESTONE SHALEY GRAY
5705 124693

420 SHALE GRAY CALCAREOUS

095 SHALE SANDY IRON STAINS BROKEN YELLOWBROWN 5800 124600

BROKENLCAREOUS WIRON STAINS
5993 124403

195 SHALE SANDY CA
6340 124060

345 SHALE SANDY CALCAREOUS
6530 123850

210 CLAYSTONE GRAY

513 SANDSTONE CALCAREOUS GRAY WIRON STAINS
7063 123337

160 SHALE SANDY GRAY WIRON STAINS
7223 123177

277 CLAYSTONE CALCAREOUS GRAY
7500 122900

8010 122390

510 SHALE GRAY
102

280 CLAYSTONE REDBROWN SOFT
8290 12 1

8382 122018

09 2 LIMESTONE GRAY
8792 121608

41 0 SHALE CALCAREOUS GRAY

68 5 CLAYSTONE CALCAREOUS GRAY
9477 120923

9500 120900

023 SHALE GRAY
9640 120760

140 CLAYSTONE GRAY

115 SHALE BROKEN GRAY WIRON STAINS
9755 120645

10175 120225

420 SHALE GRAY
1200 55

170 CLAYSTONE GRAY
10345

10500 119900

155 SHALE REDGRAY
10780 119620

280 SHALE RED
10900 119500

120 CLAYSTONE GRAY
11330 119070

430 SHALE CALCAREOUS GRAY
11500 118900

170 SHALE RED CALCAREOUS
11572 118828

072 CLAYSTONE RED
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DIAMOND DRILL HOLE N948

Continued

HICK

26

DEPTH ELEV

DESCRIPTION 11717 118683

145 1 CLAYSTONE GRAY
12265 118135

548 I SHALE SANDY GRAY
12510 117890

2451 SHALE GRAY 12680 117720

1701 CLAYSTONE REDBROWN
13060 117340

380 SHALE SANDY CALCAREOUS GRAY
13152 117248

0921 LIMESTONE GRAY
13572 116828

420 SHALE SANDY CALCAREOUS GRAY
14215 116185

643 CLAYSTONE RED CALCAREOUS
14340 116060

1251 SHALE CALCAREOUS GRAY
14370 116030

030TSANDSTONE SHALEY CALCAREOUS GRAY
14625 113775

235 SHALE SANDY CALCAREOUS GRAY
15500 114900

8751 SHALE SANDY GRAY
15855 114545

355 I SHALE GRAY
15963 114435

110 CLAYSTONE GRAY
16115 114285

150 • SHALE SANDY GRAY
16370 113830

455 SHALE GRAY
17370 112830

1000 SHALE SANDY CALCAREOUS GRAY
17950 117450

380 SHALE W1 IMESTONENODULES GRAY
18770 111630

820 SHALE SANDY WLIMESTONE NODULES GRAY
19170 111230

400 I
SHALE GRAY

19370 110830

400 SHALE SANDY CALCAREOUS GRAY
19590 110810

0201 SHALE CALCAREOUS GRAY
19637 110763

047 SHALE SANDY GRAY
20097 110303

460 SHALE CALCAREOUS SANDY GRAY
20247 110153

1501 SHALE GRAY 20427 109973

180 CLAYSTONE RED
20615 109785

1881 SHALE SANDY GRAY
21079 109321

4641 SHALE GRAY 21380 109020

3011 COAL NO 12

52 SHALE BLACK

010 COAL

085 SHALE BLACK

047 COAL

007 SHALE BLACK

015 COAL

025 SHALE BLACK

060 COAL

1901 SHALE SANDY GRAY

YSTONE GRAY

STONEWSHALE STREAKS GRAY

E
ID

S
T

O
N

FE SANDY GRAY

E BLACKDARK GRAY

E WCOAL STREAKS GRAY

E BL ACK

E CALCAREOUS SANDY GRAY

LE WLIMESTONE NODULES GRAY

21570

21742

21842

22315

22420

22488

23570

25605

25725

108830

108658

108538

108085

107980

107912

106830

104795

104675
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DIAMOND DRILL HOLE N948

Continued

DESCRIPTIONL
400 SHALE W11MESTONE NODULES GRAY

335

260

807

531

130

162

367

095

070

470

160

440

290

210

055

284

313

025

055

043

238

125

295

477

032 SHALE BLACK

180 COAL

255 SHALE GRAY

010 COAL

12801 SHALE CALCAREOUS GRAY

225

455 1 SHALE GRAY

SHALE GRAY

SHALE CALCAREOUS GRAY

SANDSTONE CALCAREOUS GRAY

SHALE SANDY GRAY

SHALE GRAY

CLAYSTONE GRAY

SANDSTONE WSHALE STREAKS

SHALE WSANDSTONE STREAKS

SHALE SANDY GRAY

SHALE GRAY

SANDSTONE WLIMESTONE NODULES GRAY

SANDSTONE GRAY

SHALE GRAY

SHALE GRAY

LIMESTONE GRAY

SHALE CALCAREOUS GRAY

SHALE GRAY

SANDSTONE GRAY

SHALE GRAY

SANDSTONE GRAY

SHALE GRAY

SANDSTONE GRAY

SHALE GRAY

COAL NO 11

SHALE WLIMESTONESTREAKS GRAY

1201 SHALE SANDY GRAY

037

085

SANDSTONE GRAY

SHALE WLIMESTONENODULES GRAY

124 SANDSTONE GRAY

178 I SHALE WLIMESTONENODULES GRAY

075 SANDSTONE GRAY

4101 SHALE SANDY GRAY

0701 SANDSTONE SHALEY GRAY

1801 SHALE GRAY

3001 SANDSTONE SHALEY GRAY

178 I SHALE DARK GRAY

36

DEPT ELEV

FT FiI

26125 104273

26460 103940

26720 103680

27527 102873

28058 102342

28188 102212

283501 102050

28717 101683

28812 101588

28882 101518

29332 101048

295121 100888

29932 100448

30242 100158

304521 99948

305071 99893

307911 99609

311041 99296

311291 99271

311841 99216

312271 99173

31465 98935

315901 98810

318851 98515

323621 98038

336421 96758

340971 96303

343221 96078

344421 95958

344791 95921

345641 95836

346881 95712

348661 95534

349411 95459

333511 95049

354211 94979

356011 94799

359011 94499

360791 94321
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DIAMOND DRILL HOLE N948 46

Continued

DEPTH ELEV
THICK

DESCRIPTIONFr
FU •

10NO451 COAL2

363241 94076

75 COAL1

GRAY20 SHALE0

50 COAL0
365091 93891

CALCAREOUS GRAY
85 SHALE1

369 611 39934

GRAY
1 SHALE452

78 82 925 18

CALCAREOUS GRAY
211 SHALE9

3

381 041 96922

GRAYSANDY
1 SHALE222

383 541 46920

CALCAREOUS GRAY
1 SANDSTONE250

383 741 918 26

GRAYSHALE220
395 601 40908

SANDY GRAYCALCAREOUSHALE986 S
396 221 78907

GRAYLAMESTONE062
415601 88840

SANDY GRAYCALCAREOUSSHALE1938
4 6 801 887 20

CALCAREOUSGREEN0 SHALE
1

12
419 401 88460

GRAYHALE1 S260
43360 1

87040
SHALEY GRAYSANDYLIMESTONE1420

435 60 40
1 868

GRAYIMESTONE200 L
441 28 72

1 862
VERY HARDGRAYLIMESTONE568

442 08 92
1 861

GREENCALCAREOUSSHALE080
443 03 97

1 860
GRAYSHALEYIMESTONE095 L

68443 32
1

860

5 GREENSHALE06
445 18 82

1
858

1

CALCAREOUS GRAYSANDYHALE150 S
455 66 34

1
848

481
GRAYSHALEYLIMESTONE10

456 31 69
1

847

0 65 1
GRAYSHALE

46031 69
1

843

1

GRAYSHALEYIMESTONE400 L
16462 84

1
841

5 GRAYSANDYSHALE18
36463 64

1
840

1

GRAYSHALEYLIMESTONE120
464 26 74

1 839
GRAYCALCAREOUSHALE090 S

36467 64
1

836

1

GRAYSHALEYIMESTONE310 L
470 91 1

09833

5 I

GRAYCALCAREOUSSHALE35
76473 1

24830

1

GRAYAYSTONE285 CL
476 961 04827

0
1 9COAL NO32

154 COAL

024 SHALE BLACK

142 COATI

0781 SHALE GRAY

5101 SHALE CALCAREOUS GRAY

171 LIMESTONE GRAY

102 SHALE CALCAREOUS GRAY

928 SHALE CALCAREOUS DARK GRAY

047 SHALE SANDY GRAY

1121 LIMESTONE SHALEY GRAY

078 1 SHALE DARK GRAY

0201 BONE COAL

0301 SHALE BLACK

015 1 BONE COAL

477741 82626

482841 82116

484551 81943

485571 81843

494851 80915

495321 80868

498441 80556

499221 80478

499421 80458

499721 80428

499871 80413
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DIAMOND DRILL HOLE N948

Continued

ET DESCRIPTION

THICK

CL4YSTONE WLIMESTONE NODULES GRAY

56

DEPTH ELEV

IFT Fr

500411 80259

50845 79455

514261 78874

515861 78714

51719 78581

517651 78535

519311 78369

319581 78342

520781 78222

522501 78050

523151 77985

525941 77706

526141 77686

52649 77651

529341 77366

520741 77326

53299 77001

53509 76791

535711 76729

537091 76591

544511 73849

546041 75696

546541 75646

549241 75376

552641 75036

553891 74911

555741 74726

557341 74566

559041 74396

565511 73749

565811 73719

565941 73706

566901 73610

567271 73573

568641 73436

568991 73401

571541 73146
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DIAMOND DRILL HOLE N948

Continued

DOM OUNT OF HARD ROCK ABOVE NO8 SEAM

HARD ROCK 12818 FT 2293 OF CORE

SOFT ROCK 43086 FT 7707 OF CORE

PROJECTED AQUIFERS

1 000 TO 3280

2 5135 TO 5200 MINOR

3 5703 TO 5995 MINOR

4 7063 TO 7223 MINOR

5 9640 TO 9755 MINOR

56
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L
J HUGHES SONS INC

DIAMOND CORE DRILLING

Pressure Grouting Foundation Soil Borings

320 Turnpike Road Summersville West Virginia 26651 304 8721111

N°94°12
DRILL HOLE NO

DRILLING FOR

DRILLER

THE OHIO VALLEY COAL COMPANY

ALLEDONIA OHIO

SURFACE ELEVATION 13 to STARTED

S E Vq Sz 3 5M n i Tuc COMPLETED

OHIO BELMONT COUNTY
LOCATION

••••Qaaa L• Marto s

ES looo

M•to9vo

STp VA ac c®Q•mss

FORMATION

CASING
WEATHERED BROWN SANDSTONE

BROWN SANDY SHALE

BROWN FIRE CLAY

BROWN SANDY SHALE

BROWN SHALY FIRE CLAY

RED AND GRAY
SHALY FIRE CLAY

RED AND GRAY FIRE CLAY

GRAY SANDY SHALE

GRAY SHALY FIRE CLAY

RED AND GRAY SHALE

GRAY SHALE
RED AND GREEN SHALE

GRAY SHALE
GRAYSANDY SHALE

GRAY SHALE
GRAY LIMY SANDY SHALE

GRAY SHALE
RED SANDY SHALE

RED SHALE
GRAY SHALE
GRAY SANDY SHALE

GRAY SHALE

GRAY LIMY SHALE

GRAY LIMESTONE
GRAY SHALE

STRATA THICKNESS

20000

40001050

050
1000

13000

5000
3000
6000
6000

10000
500
3000
2000
3000
9000
250
3000
2000
5050
5000
1000

14070
2050

080100

BRIAN HANSHAW

SEPTEMBER 20 1994
SEPTEMBER 22 1994

DEPTH FROM SURFACE
20000
24000
25050
26000
27000
40000

45000
4800
54000
60000
70000
75000
78000
80000
83000
92000
94050
97050
99050

105000
110000
111000
125070
12820
12900
130000
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Q HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY

CONTINUATION OF DRILL HOLE NO N94°12

FORMATION
STRATA THICKNESS

GRAY LIMESTONE
GRAY SHALE
GRAY SANDY SHALE

GRAY SANDSTONE

GRAY LIMY SHALE

DARK GRAY SHALE

BLACK SHALE

GRAY LIMY SHALE

GREENISH GRAY SHALE

RED SHALE

DARK GRAY SHALE

RED SHALE
GRAY SHALE

GRAY SANDY SHALE

GRAY SHALE

GRAY SANDSTONE

GRAY SANDY SHALE

GRAY SHALE

BLACK SHALE

COAL ° °
° °

o

BLACK SHALE

COAL ° ° ° ° o

BLACK SHALE

GRAY SHALE

GRAY SANDY SHALE

GRAY SHALE
DARK GRAY SHALE

COAL ° ° ° ° ° °

DARK GRAY SHALE

COAL ° °

GRAY SHALE

GRAY SANDSTONE

GRAY LIMESTONE

GRAY LIMY SHALE

GRAY LIMESTONE

GRAY SHALE WITH LIME

GRAY LIMESTONE

GRAY LIMY SHALE

GRAY LIMY SANDY SHALE

GRAY SHALE WITH LIME

GRAY LIMESTONE

GRAY SHALE WITH LIME

GRAY LIMESTONE

GREEN LIMY SHALE

GRAY LIMESTONE
GRAY SHALE WITH LIME

GREEN SHALE WITH LIME

GRAY LIMY SHALE

300
7000
1000

9000
1000
20000

4000
7000

30050
1080

430
1040

16050
2000

12000

860450

2000
1050
2085
0015

010
Oo10

7040
4030

21000
9020
1080

030
0050

16020

10o0O10601050

89013020

10 20
6040

5020

5000

500300

3000600

30003050

450
3040

2

0

13000
DEPTH FROM SURFACE

13300
140000
141000
150000
16000
180000
184000
191000
22150
22330
227060
229000
245050
247050
259050
268010
272060
2740 60

I

276010
278°95
279010
279020
279030
286070
29100
312000
32120
323000
323030
323080
340000
350000
351°60
353010
362000
375020
376040
38280
388000
393000
398000
401o0O
404000
410000
41300
416050
421000
424040
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L HUGHES SONS INC

THE OHIO VALLEY COAL COMPANY

CONTINUATION OF DRILL HOLE NO N9412

STRATA THICKNESS
FORMATION

42440
DEPTH FROM SURFACE

GRAY LIMESTONE
160426000

0

GRAY SHALE WITH LIME 4000
4070

4300
434070

GRAY SHALE 15437245 0

COAL 00439185 0

BONY COAL 004423000
GRAY SHALE 40445
GRAY LIMY SHALE 3040

12060

0

458000
GRAY SHALE 00460
GREEN SHALY FIRE CLAY 2000 0

0
DARK GRAY SHALE 1050 46105

GRAY LIMESTONE
14030 475080

GREENISH GRAY SHALE 1070 477050
0

GRAY LIMESTONE
8050
5000

48600
49100

GREEN SHALE 00493
GRAY LIMESTONE 200100

0

494000
GREEN SHALE 005006000 0

GRAY SHALE 10511
GRAY LIMESTONE 110 10 0

GRAY SHALE WITH LIME 4090 516000

4020 520020
GRAY SHALE

0020 520040
BLACK SHALE 20521
COAL o o e G o°°°° 0080

0010

0

52130
BLACK SHALE 40521
COAL O O O O O O O O O

0010
105

0

52245
GRAY SHALE 70527
COAL ° °

525
1030

0

52900
GRAY SHALE 70530
GRAY LIMY SHALE 1070

1030

o

532000
GRAY SHALE 532060
GRAY LIMESTONE 0060

0

GRAY SHALE WITH LIME 540 53800
0

GRAY SANDSTONE 1000 53900
0

GRAY SHALE 11000 55000

TOTAL DEPTH OF HOLE = 550000 FEET

25 BAGS CEMENT PLACED IN HOLE

3
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ATTACHMENT 13

DIAMOND DRILL HOLE N9702

ENGINEER W J SIPLIVY PE CPG

ELEVATION 130486

STATE PLANE COORDINATES E 2420421 N 731278

DRILLER L J Hughes Sons Inc Dale Jarvis

TOWNSHIP Smith

SECTION5COUNTY
Belmont

SURFACE OWNER Simpson

DATE STARTED 13 March 1997
DATE COMPLETED 14 March 1997

Thickness Depth
tSt

Water

Bearing

Physical

Properties
Un

0020

Ill

2000

ara

Noncoring

003 2300 Shale brown sandy w Festained joints yes CM EM

300 2330 Sandstone I gray wFestained joint
yes CS ES

4 40 2770 Shale brown sandy w Festained joints yes CM EM

351 2905 Sandstone I gray wFestained joints yes CS ES

552 3160 Shale mdk gray wFestains yes CM EM

600 3220 Limestone I gray wFestains yes AK CS ES

752 3495 Claystone m gray wLs nodules Festained yes AK CV EV

551
3650 Claystone red Festained yes CV EV

509 4600 Claystone redgray
CV EV

805 5180 Shale mdk graybrown wFestains yes CM EM

203 5500 Sandstone I gray silly
CS ES

702 5770 Shale mdk gray wFestains yes CM EM

501 5920 Sandstone I graybrown
wFestained joints yes CS ES

406 6560 Shale m gray
CM EM

200 6580 Shale black carbonaceous AC CM EM

702 6850 Claystone m gray wLs nodules CV EV

501 7000 Limestone I gray
AK CS ES

O 902 7290 Claystone m gray wLs nodules AK CV EV

601 7450 Limestone I gray
AK CS ES

304 7880 Claystone m graygreen
CV EV

204 8300 Shale m gray red CM EM

750 8375 Limestone I gray
AK CS ES

0 60 8435 Shale in gray
CM EM

251 8560 Limestone I gray
AK CS ES

204 8980 Claystone m gray
CV EV

501 9130 Limestone I gray
AK CS ES

2525 11655 Claystone m gray wLs nodules AK CV EV

500 11705 Limestone I gray
AK CS ES

335 12040 Claystone m gray wLs nodules AK CV EV

701 12210 Limestone I gray
AK CS ES

601 12370 Claystone m gray
CV EV

401 12510 Limestone I gray
AK CS ES

106 13120 Claystone m gray wLs nodules AK CV EV

600 13180 Sandstone I gray silly
CS ES

0012 14380 Shale m gray
CM EM

601
14540 Limestone I gray w Cs ptgs

AK CS ES

601 14700 Claystone m gray
CV EV

350 14735 Limestone I gray
AK CS ES

101 14845 Claystone m gray wLs nodules AK CV EV

053 15150 Limestone 1 gray
AK CS ES

607 15910 Claystone mdk gray
CV EV

650 15975 Shale black within coal ptgs
AC CM EM

256 16600 Shale dk grayblack
CM EM

401 16740 Sandstone I gray wSh ptgs
CS ES

801
16920 Shale dk grayblack

CM EM

080 16928 Coal AC CM EM

720 17000 Claystone m gray
CV EV

604 17460 Shale m gray silly
CM EM

3 00 17760 Claystone m gray
CV EV

452 18005 Shale m gray
CM EM

830 18088 Shale black within coal ptgs
AC CM EM

19 32 20020 Claystone m gray wLs nodules AK CV EV

850 20105 Shale m gray silty
CM EM

952 20400 Sandstone I gray within Sh ptgs
CS ES

340 20740 Shale m gray silly
CM EM
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DIAMOND DRILL HOLE N97OR Page 2 of 4

Thickness Depth
WatoP PhysicaO

Strata Searinpi Properties

660 21400 Claystone m gray wLs nodules AK CV EV

205 21605 Shale m gray silly
CM EM

245 21850 Sandstone I gray
CS ES

150 22000 Claystone m gray CV EV

055 22055 Shale m gray
CM EM

1575 23630 Claystone m gray wLs nodules AK CV EV

1010 24640 Shale m gray CM EM

045 24685 Limestone I gray
AK CS ES

315 25000 Claystone m gray CV EV

450 25450 007 bone 0

205 25655 Sandstone 1 gray silty CS ES

445 26100 Shale m gray wocc Ss ptgs CM EM

190 26290 Sandstone I gray
CS ES

315 26605 Shale mdk gray CM EM

050 26655 Shale black carbonaceous AC CM EM

261 26916 Coal WAYNESBURG No11 AC CM EM
035 coal

007 bone

117 coal

006 bone

073 coal

005 bone

018 coal

144 27060

261 total seam thickness

Claystone dk gray CV EV

007 27067 Coal AC CM EM

1053 28120 Claystone m gray wLs nodules AK CV EV

590 28710 Shale m gray
CM EM

640 29350 Shale m gray wocc Ss ptgs CM EM

570 29920 Shale m gray CM EM

280 30200 Sandstone I gray within Sh ptgs CS ES

280 30480 Shale m gray wocc thin Ss ptgs CM EM

080 30560 Sandstone I gray CS ES

625 31185 Shale m gray wocc thin Ss ptgs CM EM

200 31385 Coal UNIONTOWN No10 AC CM EM

265 31650

019 bone coal

063 coal wbone pigs

009 bone

024 coal wpyrite lense

010 shale

007 bone

058 coal

010 coal wish otas

200 total seam thickness

Claystone dk gray CV EV

080 31730 Sandstone I gray silty
CS ES

1020 32750 Claystone m gray wLs nodules AK CV EV

430 33180 Sandstone I gray CS ES

760 33940 Claystone m gray wLs nodules AK CV EV

060 34000 Limestone I gray
AK CS ES

310 34310 Claystone m gray wLs nodules AK CV EV

390 34700 Limestone I gray w Cs pigs AK CS ES

210 34910 Claystone m graygreen
CV EV

190 35100 Limestone I gray
AK CS ES

715 35815 Claystone m gray wLs nodules AK CV EV

070 35885 Limestone I gray
AK CS ES

185 36070 Shale m gray calc AK CM EM

245 36315 Limestone I gray
AK CS ES

085 36400 Claystone m gray wLs nodules AK CV EV

145 36545 Limestone I gray nodular AK CS ES

1475 38020 Shale m graygreen calc AK CM EM

070 38090 Limestone I gray AK CS ES

810 38900 Shale m graygreen
talc AK CM EM

150 39050 Limestone I gray AK CS ES
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DIAMOND DRILL HOLE N97O Pegs 3 of 4

Thickness Depth

fit Strata

Watev

I3earlnix

Physicall

Properties

090 39140 Shale m graygreen calc AK CM EM

085 39225 Limestone I gray AK CS ES

075 39300 Shale m graygreen calc AK CM EM

100 39400 Limestone 1 gray
AK CS ES

385 39785 Shale m graygreen As ptgs AK CM EM

215 40000 Limestone I gray
AK CS ES

1040 41040 Shale m graygreen calc AK CM EM

700 41740 Limestone I gray w Cs ptgs AK CSES
375 42115 Claystone m gray CV EV

358 42473 Coal SEWICKLEY No 0

013 bone

190 coal wbone ptgs

084 bone

063 coal

008 bone wcoal

AC CM EM

358 total seam thickness

107 42580 Claystone dk gray CV EV

355 42935 Shale m gray CM EM

050 42985 Limestone I gray
AK CS ES

`255 43240 Shale m gray calc AK CM EM

100 43340 Limestone I gray
AK CS ES

100 43440 Shale m gray caic AK CM EM

910 44350 Shale m gray wocc thin Ss ptg CM EM

070 44420 Limestone I gray AK CS ES

070 44490 Claystone m gray CV EV

060 44550 Limestone I gray AK CS ES

130 44680 Claystone dk gray CV EV

050 44730 Shale black carbonaceous AC CM EM

085 44815 Shale m gray calc AK CM EM

855 45670 Limestone m gray silty hard AK CS ES

330 46000 Flintclay graytan hard CMEM
320 46320 Shale m graygreen

CM EM

360 46680 Limestone I gray AK CS ES

110 46790 Claystone green CV EV

470 47260 Limestone 1 gray AK CS ES

440 47700 Claystone green CV EV

190 47890 Limestone I gray w Cs ptgs AK CS ES

280 48170 Claystone m gray wLs nodules AK CV EV

055 48225 Shale black carbonaceous AC CM EM

175 48400 Claystone m gray
CV EV

300 48700 Limestone I gray AK CS ES

110 48810 Shale m gray
CM EM

190 49000 Limestone I gray w Cs ptgs AK CS ES

310 49310 Claystone m gray wLs nodules AK CV EV

170 49480 Limestone I gray
AK CS ES

950 50430 Claystone m gray CV EV

016 50446 Claystone dk gray carbonaceous AC CV EV

149 50595 Coal ROOF COAL AC CM EM

50595 019 coal

50595 017 shale

50595 095 coal

011 shale wcoal

007 coal

149 total seam thickness

085 50680 Claystone m gray
CV EV

306 51186 Coal PITTSBURGH No 8

015 bone

216 coal

004 bone

246 coal

025 coal wbone pigs

506 total seam thickness

AC CM EM

039 51225 Shale dk gray CM EM

045 51270 Limestone m gray AK CS ES
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DIAMOND DRILL HOLE N97OX Pia 4 of 4

Thickness Depth
Water Physical

ata BearingSt Properties

0 60

U
51330

r

Claystone M gray
CV EV

0 30 51360 Limestone m gray
AK CS ES

0 15 51375 Claystone m gray
CV EV

0 55 51430 Limestone M gray
AK CS ES

750 51505 Claystone m gray
CV EV

1 00 51605 Limestone m gray
AK CS ES

0 55 51660 Claystone m gray
CV EV

1 50 51810 Limestone m gray
AK CS ES

190 52000 Claystone m gray wLs nodules AK CV EV

Amount of hard and soft rock overlying Pittsburgh No 8 coalbed

1 Hard rock eet or 18

2 Soft rock 40876 feet or 8102

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 coalbed

Potential

Neutralization Acidity CaCO3

Potential Total Pyritic MgA as Deficiency

Stratum 1000 tons Sulphur S hur CaCO3

Roof

Coal

Bottom

8600

630
55100

316
440
300

Physical PropertiesLegencVALAcid
Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight

115 9870 1268

207 13700 13100

212 9370 45800
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ATTACHMENT IS

DIAMOND DRILL HOLE N9704

ENGINEER W J SIPLIVY PE CPG

ELEVATION 126391

STATE PLANE COORDINATES E2419235717 N 722776087

DRILLER L J Hughes Sons Inc Dale Jarvis

TOWNSHIP Smith

SECTION
COUNTY Belmont

SURFACE OWNER Corbett

to y 3 DATE STARTED 19 March 1997

DATE COMPLETED 24 March 1997

Thickneca Depth
Water Physical

Pronertien

ft It Strata Rearing

2000 2000 Noncoring
FestainedradlSh yos CM EM

100 2100 g ye rea

ratoL
i M AK CS ES

020 2120 ymes ne g
Festained jointsrad Yes CV EV

2880 5000 ygClaystone re

stained jointsFe y s CV EV
350 5350 Claystonein gray

t 1

AK CS ES
120 5470 grayLimes one

wLs nodsratCl
AKC EV

400 5870 yone m gays

dular wFestains
I

Ye AK CS ES
270 6140 gray noLimestone

Fe stained jointsratCl M Yes CV EV
410 6550

7065

one ygays

I gray nodular wFestainsLimestone yes AK CS ES
020
050 6620 Shale m gray talc hard AK CS ES

EVCV
035 6655 Claystone brown Festained Yes

ESCSAK
195 6850 Limestone I gray

wFestained joints yes

EVCV
260 7110 Claystone m gray Festained joints yes

EVCV
750 7860 Claystone red wFestained joints Yes

ESCSK
050 7910 Limestone I gray wFestained joints

baseitF
yes

yes

A

CM
430 8340 es a nsShale in gray w

e ESCS
030 8370 Sandstone I gray wFestains

1 6
i

Y

Yes cv
1630 10000

ns upperClaystone in gray Festa

l

EMCM
300 10300 e m graySha

ESAK CS

E
S

090 10390 Limestone I gray
ECM

610 11000 Shale m gray wLs nodules

CV EbE
410 11410 Claystone M gray wLs nodules

ESK CS S
390 11800 Limestone I gray w Cs ptgs

wits nodules
l

A

AKCM E
200 12000 e m graySha

CV EV
060 12060 Claystone m gray

ESAK CS
300 12360 Limestone 1 gray w Cs ptgs

CV EV
065 12425 Claystone in gray

I rat
CS ESAK E

035 12460 g yoneLimes
its nodules A C

400 12860 Claystone in gray w
I

AK CS ES
090 12950 grayLimestone

its nodules AKCV EV
665 13615 Claystone in gray w

I
AK CS ES

145 13760 grayLimestone
wits nodules AK Cy EV

135 13895 Claystone in gray
I

AK CS ES
030 13925 grayLimestone

il
tr

CM EM
135 14060 ay s yShale m g

AK ESCS
055 14115 Limestone m gray silty

EVCVAK E
605 14720 Claystone in gray wits nodules

CM M
350 15070

0

Shale m gray silty

4black bottom 1
reinCl t

V EC
670 1574 g yoneays

AC V EM
368 16098 Coal WASHINGTON No 12

019 bone

061 coal

012 bone

120 coal

005 bone

027 coal

010 bone

104 coal wlbone

368 total seam thickneno

il
t

CM EM
052 16150 yShale m gray s

EMCM
205 16355 Shale m gray w thin Ss ptgs EMCM E

1235 17590 Shale black

EMCM E
142 17732 Coal bony upper 024

CM E
103 17835 Shale dk gray

CS
055 17890 Sandstone I gray wSh ptgs
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nessThick Depth

M

nIAMOND RI r

t4

e N97 4

Plates

a•m l5 an

Pogo 2 07 3

Physical

sa

LM

510

200
180
195

085
1680

040
095

105
450

460
140
105
715

140

420
815

186

18400

18600
18780
18975

19060
20740

20780
20875

20980
21430

21890
22030
22135

22850
22990

23410
24225

24490

Shale dk gray silty

Sandstone I gray within coal ptgo

Shale m gray silty

Sandstone 1 gray
wSh ptpS

Shale m gray
wISs ptgs

Sandstone I gray wlocc thin Sh pt®o

Claystone M gray

Sandstone I gray

Claystone M gray

Sandstone I gray

Shale m gray

Claystone M gray

Limestone m gray silty

Shale m gray w Ls nodules

Claystons dk gray

Shale m gray silty

Shale m gray wocc Ss ptgs

Coal
coal

No 11

CM EM
CS ES

CM EM
CS ES

CM EM
CS ES

CV EV

CS ES

CV EV

CS ES

CM EM
CV EV

AK CS ES

AKCM EM
CV EV

CM EM
CM EM

AC CM EM

003 bone

058 coal

006 bone

=19211G9111

550

200

24960

24980

185 total seam thickness

Shale m gray

Bone coal

sandyd

CMAC
EME

EM
C
CM

1180

2950

26160

29110

es
Claystone m gray gra

Sandstone I gray wocc thin Sh ptgs

E
S

C
V

C
S ES

300 29410 Shale m gray
10 AC CM EM

181 29591 Coal UNIONTOWN No
1

025 shale

005 bone

199

065

29790
29855

•S Ana coal

181 total seam thickness

Shale dk gray

Sandstone I gray

CMM EM
ES

CM E
S

685
550

30540
30595

Shale m gray

Shale dk grayblack

l

M
V

CACMM

EM
C

107 31305
es

Claystone m gray wLs nodu

sth
CS ESS

590
260

31895
32155

p gSandstone 1 gray wocc thin S

Shale m gray silty

silt

CM E

AK CS ES

045 32200 Limestone m gray CV EVE

101
32310 Claystone m gray ESCS ESA

250 32560 Limestone 1 gray w Cs ptgs

b
K

380 32940 Shale m gray ca

il
t

AK CS ES

490 33430
yLimestone m gray S EbCV E

080 33510 Claystone m gray

silt
ESCSAK

351
33645 yLimestone m gray EMMCC E

215 33860 Shale m gray

w Cs pigsra1

ESESAK CS
140 34000 ygLimestone

en wLs nodules
EA CV

753 34375 Claystone m graygre ESCS
750 34450 Limestone 1 gray CV EV

140 34590 Claystone M gray AK CS ESK S S

050 34640 Limestone 1 gray

b
EAKCM

901
34830 Shale m gray ca CS ESAK CS ES

110 34940 Limestone 1 gray

k

CM
050 34990

eShale m gray ca

reen wLs nodukio
EVAK V

635 35625 Claystone M grayg
b

EMAKC
1140 36765 Shale m gray ca AK CS ES

120 36885 Limestone I gray

t sL AK CSEM
956 37580 gs pShale m gray w CS ESAK C E

102 37790 Limestone 1 gray CM EMC
80378 Shale m gray green CS EE S090

900 37970 Limestone I gray

A

CM EM
180

150

38150

38300

Shale m gray green

Limestone I gray

CS ESi1lt

TOVCC 11305



ThicknesO

M
Dept

ltd

Wataa

SlY3taa

Pngo3cc3

Physical

CM EM

170
320

1140

730
310

376

38470
38790

39930

40660

40970

41346

Shale M gray

Cs pigs
Limestone I gray w
Shale M gray Cale

Limestone I gray wl Cs ptgs

Claystone
dk gray wILs nodules

Coal SEWECKLEY No 0

008 coal

015 bone coal

197 coal

094 shale

AK CS ES

AKCMEM
AK CS ES

AKCV EV

AC CM EM

•nl Wevrtte lertsett

3 76 total seam thickness CM E

741
41520 Shale m gray grades sandy CS ES

020 41540 Sandstone I gray

l

AKCMEM

810 42350
sShale M gray co AK CS ES

050 42400 Limestone I gray
oce thin Ss pigsadk

CM EM

507
43150 ygrShale

odulesL AKCV EV

60438
s n

Claystone M gray w ESCSAK710
620 44480

80447

Limestone I gray w Cs pigs

Shale m gray k AKCMEM
CS ESAK300

501
44930 Limestone I gray CM EM

180 45110 Shale m gray
stl Cs

AK CS ES

104
45520

gpLimestone I gray w CV EV

060 45580 Claystone M gray AK CS ES

4 20 46000 Limestone I gray

dules
AKCMEM

204
46420 Shale m gray wLs no

AK CS ES

130 46550 Limestone I gray CV EV

340 46890 Claystone
dk gray

aceousb
AC CM EM

350 46925
onShale black car CV EV

385 47310 Claystone dk gray AK CS ES

140 47450 Limestone I gray CV EV

250 47475 Claystone dk gray AK CS ES

115 47590 Limestone I gray CV EV

100 47690 Claystone dk gray AX CS ES

730 48420 Limestone I gray CV EV

120 48540 Claystone m gray

lard
AK CS ES

045

5 80

48585

49165

uLimestone I gray no

Claystone M gray wILs nodules
AKCV EV

AK CS ES

550
49220 Limestone I gray nodular CV EV

603 49580 Claystone
dk gray AC CM EM

250 49605 Shale black carbonaceous CV EV

75496 Claystone m gray CM EMAC070

632 50207 Coal PITTSBURGH No 0

008 bone coal

199 coal

006 shale

035 coal

04 shale0

156 coal

003 bone
nwovei1en bo121

033 50240

532 total seam thickness

Shale black

AC CM EM
CV EV

100 50340 Claystone m gray AK CS ES

100 50400 Limestone
wLs nodulesm

g
ra AKCV EV

560 51000
yCaysto

Amount of hard and soft rock ova sbur h No 8 coalbed

or

Pitt

ar r

2 Soft rock 35670 feet or 718991

ACIOBASE ACCOUNTING for Mining Pittsburgh No 8 coalbed

Potential

CaC03
Neutralization

Acidity

potential
Total Pyritic MqA as

Ll
1m

Physical Pro a es L en

Acid Producing

Alkaline ProducingAK
C Compactible V very M moderate S slight

htli gE Erodible V very M moderate S s
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ATTACHMENT 93

DIAMOND DRILL HOLE N9705

ENGINEER W J SIPLIVY PE CPG

ELEVATION 129764

STATE PLANE COORDINATES E 2422974 N 724867

DRILLER L J Hughes Sons Inc Jim Hamrictt

SURFACE OWNER Saunders

TOWNSHIP Smith

SECTION 33
COUNTY Belmont

SF I
f u

DATE STARTED 20 March 1997

DATE COMPLETED 26 March 1997

Thickness Depth

Water

Searing

Physical

Properties
Strata

Im

0020 2000 Noncoring
tid yes CM EM

201
2120

s

jo

n
Shale brownred w Festaine

yes AK CS ES

015 2935 Limestone I gray
wFestains

yes CV EV

265 2400 Claystone red Festained

i

yes CM EM

601
2560

ns
Shale m graybrown wFesta

t
id yes CS ES

501
2710

n s

joSandstone I graybrown
wFestaine

CV EV

1290 4000 lost
Claystone red 126

AK CS ES

002 4200 Limestone I gray silty

di yes AK CV EV

650 4850
ne

Claystone m gray wLs nods Festa

i
yes CV EV

102 5060
ns

Claystone browngray w Festa
yes CM EM

230 5290 Shale m graybrown
wFestains

CS ES

702 5560 Sandstone I gray silty

yes CM EM

130 5690 Shale m gray sandy
wFestains V EVC

100 5790 Claystone m gray
yes CM EM

106 6400 Shale m graybrown wFestains
yes AK CS ES

225 6625 Limestone I gray wFestains
AK CV EV

052
6830 Claystone m gray wLs nodules

yes CM EM
006 7430 Shale m gray

wFestained joints
AK CS ES

352 7665 Limestone I gray w Cs ptgs AK CV EV

503 8015 Claystone m gray
wLs nodules

AK CS ES

075 8090 Limestone I gray nodular
CV EV

410 8500 Claystone dk gray CV EV

003
8800 Claystone olive red

l

AK CV EV

1500 10300
es

Claystone m gray wLs nodu
CM EM

380 10680 Shale m gray sandy CM EM

420 11100 Shale m gray CV EV

250 11350 Claystone m gray AK CS ES

080 11430 Limestone I gray AK CV EV

400 11830 Claystone m gray wLs nodules
AK CS ES

500 11880 Limestone I gray AK CV EV

1740 13620 Claystone m gray wocc Ls nodules
CM EM

260 13880 Shale m gray sandy CV EV

880 14760 Claystone m gray AK CS ES

140 14900 Limestone I gray silty CV EV

201
15020 Claystone m gray

ld
AK CVEV

325 15345
esu

Claystone m gray wocc Ls no
AK CS ES

365 15710 Limestone I gray w Cs ptgs CV EV

180 15890 Claystone m gray AK CS ES

170 16060 Limestone I gray AK CV EV

940 17000 Claystone m gray
wLs nodules CM EM

1005 18005 Shale m gray CV EV

103 18315 Claystone mdk gray AK CV EV

235 18550 Claystone m gray wLs nodules
AK CS ES

145 18695 Limestone I gray silty AK CV EV

880 19575 Claystone m gray
wLs nodules CM EM

035 19610 Shale dk grayblack AC CM EM

1 45 19755 Coal WASHINGTON No12

030 bone coal

011 shale

104 coal

125 19880

145 total seam thickness

Shale black within coal ptgs
AC CM EM

CV EV

080 19960 Claystone dk gray CS ES

400 20000 Sandstone I gray within Sh ptgs CM EM

365 20365 Shale m gray w occ thin Ss ptgs AC CM EM

200 20565 Shale black within coal ptgs

TOVCC 11307



Thickness

IM

465
010

020
020

760
090
1170

1245

125

530
050
1065

515
090
940
050
890
310
530
095
170

185

190

130

230

1 300

1185

405

180

950

540

1000

1115

260
645
480
065
135

100

420
160

750
070
330
170

145

195

1185

200
675
210

240
085
085
225
105

055
475

DIAMOND DRILL HOLE91Depth
m Strata

21030 Shale dk grayblack

21040 Coal

21060 Shale black within coal ptgs

21080 Coal

21840 Claystone m gray

21930 Limestone I gray nodular

23100 Claystone m gray wLe nodulw

24345 Shale m gray grades sandy

24470 Sandstone I gray within Sh ptgs

25000 Shale m gray

25050 Shale black carbonaceous

26115 Claystone m gray wlocc Ls nodules

26630 Shale m gray w occ thin Ss ptgs

26720 Claystone m gray

27660 Shale m gray silty

27710 Limestone I gray
nodular

28600 Claystone m gray wLs nodules

28910 Sandstone I gray
within Sh ptgs

29440 Shale m gray w occ thin Ss ptgs

29535 Sandstone I gray
within Sh ptgs

29705 Shale m gray w occ thin Ss ptgs

29890 Sandstone I gray
within Sh ptgs

30080 Shale m gray w occ thin Ss ptgs

30210 Claystone m gray

30440 Coal WAYNESBURG No11

034 bone coal

091 coal

009 shale

077 coal wgypsum on cleats

Q 1 bone coal wpyrite

230 total seam thickness

30740 Shale dk gray

31925 Claystone dk gray

32330 Claystone m gray wLs nodules

32510 Sandstone I gray silty

33460 Shale m gray silty

34000 Claystone dk gray

35000 Shale m gray w occ thin Ss ptgs

36115 Claystone m gray
wLs nodules

36375 Sandstone I gray

37020 Shale m gray w occ thin Ss ptgs

37500 Limestone I gray w Cs ptgs

37565 Claystone m gray

37700 Limestone I gray

37800 Claystone dk gray

38220 Limestone I gray w Cs ptgs

38380 Claystone m gray

39130 Claystone m gray wLs nodules

39200 Limestone I gray

39530 Claystone m gray wLs nodules

39700 Limestone I gray

39845 Claystone m gray

40040 Limestone I gray silty nodular

41225 Shale m graygreen silty

41425 Claystone m gray

42100 Limestone I gray w Cs ptgs

42310 Shale m gray calc

42550 Limestone I gray silty

42635 Shale m gray

42720 Limestone I gray nodular

42945 Claystone green

43050 Limestone 1 gray

43105 Shale m graygreen calc

43580 Limestone I gray w Cs ptgs

Page 2of4

Water Physical

t3earine ProDertles

CM ERA

C CM EM
AC CM EM

C CM EM
CV EV

AK CS ES

AK CV EV

CM ERA

CS ES
CM EM

AC CM EM

AK CV EV

CM EM
CV EV
CM EM

AK CS ES

AK CV EV

CS ES
CM EM
CS ES
CM EM

CS ES

CM EM
CV EV

C CM EM

CM EM
CV EV

AK CV EV
CS ES
CM EM
CV EV
CM EM

AK CV EV

CS ES
CM EM

AK CS ES

CV EV

AK CS ES
CV EV

AK CS ES

CV EV

AK CV EV

AK CS ES

AK CV EV

AK CS ES

CV EV
AK CS ES

CM EM
CV EV

AK CS ES

AK CM EM

AK CS ES
CM EM

AK CS ES

CV EV
AK CS ES
AK CM EM

AK CS ES

TOVCC 11308



0

Thickness Depth

DIAMOND DRILL HOLE N97OS Pago3o14

Water Physical

Beams Properties

M Strata

1140 44720 Shale m graygreen calc
AK CM EM
AK CS ES

480 45200 Limestone I gray CS ESAK
170 45370 Limestone I gray w Cs pigs CM EM

853 55457 Shale dk grayblack EMM
923

46147 Coal SEWICKLEY No 9
AK C

194 coal wbone pigs

055 shale

105 bone coal

008 bone

033

180

46180

46360

004 coal

020 shale

006 coal

392 total seam thickness

Shale black carbonaceous

Claystone m gray

AC CM EM

CV EV
CM EM

580 46940 Shale m gray AK CS ES
0 70471 Limestone I gray EM23

890 48060 Shale m gray w occ thin Ss ptgs
CM

CS ESAK
185 48245 Limestone I gray silty EVCVAK
215 48460 Claystone M gray wLs nodules

AC CM EM
060
525

48520

49045

Shale black carbonaceous

Limestone I gray silty

AK CS ES

CM EM
45 490 90 Shale m graygreen ESS0

280
080

49370

49450

Limestone I gray
w Cs pigs

Shale m graygreen

AK C
CM EM

CS ESAK
340
040

49790

49830

Limestone I gray silty

Shale m gray
CM EM

CS ESAK
075 49905

500 00

Limestone I gray silty

Shale m gray calc
AK CM EM

ES095
370 50370 Limestone I gray wocc Cs ptgs

AK CS
EMM EM

315
125

50685

50810

Flintclay graytan hard

Limestone I gray
AK CS ES

EMCM
090

10

50900

10510

Shale m graygreen

Limestone I gray
AK CS ES

MM1
320 51330 Shale m graygreen

EC
CS ESAK

035
035

51365

51400

Limestone I gray

Claystone m gray
CV EV

AK CS ES
080
320

51480

51800

Limestone I gray

Claystone m graygreen
CV EV

CM EMAC
070

60

51870

30520

Shale black within coal ptgs

Shale M gray
CM EM

ES1
210 52240

10523

Limestone I gray silty

Claystone m gray

AK CS
CV EV

070
5 65531 Limestone I gray wocc Cs ptgs

AK CS ES
EV85

315
065

5

53480

53545

70538

Claystone m gray
wLs nodules

Limestone I gray

Claystone m gray

AK CV
AK CS ES

CV EV
EM32

10 538 80 Shale black carbonaceous
AC CM

EV0
130

058

0877

54010

54068

54155

Claystone m gray wLs nodules

Shale dk gray

Coal ROOF COAL

AK CV
CM EM

AC CM EM

087 cal wbone otas

085

504

54240

54744

087 total seam thickness

Claystone M gray

Coal PITTSBURGH No 8

CV EV

AC CM EM

011 bone wcoal

194 coal

002 shale

278 coal

Q 19 bone wcoal

076

030

54820

54850

504 total seam thickness

Shale dk gray hard

Limestone m gray

CM EM

AK CS ES

TOVCC 11309



DIAMOND DRILL HOLE N9705 Page 4 of 4

Thickness Depth
Water

Bearino

Physical

PropertiesM U Strata

0 50 549 00 Shale dk gray hard
CM EM

0 20 20549 Limestone m gray
AK CS ES

0 40 60549 Shale dk gray hard CM EM

1 30 55090 Limestone M gray
AK CS ES

410 55500 Claystone m gray wrLs nodules AK CV EV

Amount of hard and soft rock over in Pittsbur hNo 8 coalbed

1 Hard roc 10685 feet or 1970

2 Soft rock 43555 feet or 8030

ACIDIBASE ACCOUNTING for Mining Pittsburgh No 8 coalbed

Potential

Neutralization Acidity CaCO3

Potential Total Pyritic MgA as Deficiency

Stratum 1000 tone Sulphur Sulphur CaCO3 1000 tons

Roof

Coal

Bottom

1380

249
51500

175

540

172

149 4090 3270

284 16600 8620

161 46100 46400

Physical Properties Legen

AC Acid Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight

TOVCC 11310



ATTACHMENT 13

DIAMOND DRILL HOLE N9812

ENGINEER Kim Cecil

ELEVATION 131013

STATE PLANE COORDINATES 1927 N 72225287 E 242196108

DRILLER L J Hughes Sons Inc Dan Hamrick

TOWNSHIP Smith

SECTION 32 NE 14
COUNTY Belmont

SURFACE OWNER OVCC
DATE STARTED 11 February 1998

DATE COMPLETED 17 February 1938

Thickness Depth
Water Physical

Thickness of

Hard Rock

011 Strata Bearing Properties umu
1131

2500 2500 Noncoring

1500 4000 Shale brown green Festained 27 30 yes CM EPA

220 4220 Claystone m gray CV EV

4 00 4620 Sandstone gray brown CS ES 400

290 4910 Shale m gray
CM EM

305 5440 Limestone I gray Festained 53 54 AK CS ES 530

500 5940 Claystone m gray CV EV

630 6570 Shale green calcareous AK CM EM

4 30 7000 Shale brown broken festained 68 69 yes CM EM

1590 8590 Shale green CM EPA

410 9000 Limestone I gray AK CS ES 410

240 9240 Claystone m gray CV EV

100 9340 Limestone I gray AK CS ES 100

480 9820 Claystone m gray CV EV

750 10570 Shale green CM EM

007 11270 Shale green calcareous AK CM EM

500 11770 Sandstone m gray CS ES 500

4 30 12200 Shale m gray
CM EM

800 13000 Limestone I gray
AK CS ES 800

1000 14000 Shale green calcareous AK CM EM

2140 16140 Shale green
CM EM

1400 17540 Limestone 1 gray AK CS ES 1400

460 18000 Shale green calcareous AK CM EM

1500 19500 Shale green CM EM

1 50 19650 Limestone I gray
AK CS ES 150

350 20000 Shale m gray CM EM

620 20620 Claystone m gray
CV EV

500 20670 Shale black AC CM EM

170 20840 Coal WASHINGTON No 12 bony AC CM EM

550 21390 Shale dk gray sandy AC CM EM

507 22140 Shale black AC CM EM

070 22210 Limestone I gray AK CS ES 070

950 23160 Shale gray calcareous AK CM EM

1460 24620 Shale green calcareous AK CM EM

240 24860 Shale green red CM EM

11 40 26000 Shale green
CM EM

170 26170 Claystone m gray CV EV

0 90 26260 Shale dk gray
AK CS ES

500 26760 Shale green red CM EM

1240 28000 Shale green calcareous AK CM EM

24 70 30470 Shale m gray CM EM

130 30600 Claystone m gray CV EV

660 31260 Shale m gray
CM EM

0 80 31340 Shaledk gray
AC CM EM

080 31420 Coal WAYNESBURG No 11 AC CM EM

580 32000 Shale m gray CM EM

20 00 34000 Shale green
CM EM

1700 35700 Shale m gray sandy CM EM

2 90 35990 Sandstone m gray
CS ES 290

055 36045 Shale m gray CM EM

Page 1 of 2
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DIAMOND DRILL HOLE N9912 continued

Thickness Depth
Water

T

Physical

hi

Ha

ckness of

rd Rock

M Lft Strata Bearing Properties Lfegtl
L

260 36305 Coal UNIONTOWN No 10 AC CM EM

180 coal

030 shale

050 coal

1250 37555

260 total seam thickness

Shale m gray CM EM

215 37770 Shale m gray sandy CM EM

310 38080 Sandstone m gray CS ES 310

560 38640 Shale m gray sandy CM EM

1360 40000 Limestone I gray AK CS ES 1360

1700 41700 Limestone I gray wCS partings AK CS ES 1700

400 42100 Shale green CM EM

5290 47390 Limestone I gray AK CS ES 5290

401 47530 Shale dk gray
AC CM EM

180 47710 Coal SEWICKLEY No 9 bony AC CM EM

185 47895 Shale black AC CM EM

050 47945 Coal AC CM EM

215 48160 Shale m gray CM EM

810 48970 Limestone I gray AK CS ES 810

790 49760 Shale m gray w SS streaks CM EM

290 50050 Shale green CM EM

100 50150 Shale m gray CM EM

2420 52570 Limestone I gray AK CS ES 2420

250 52820 Shale green CM EM

310 53130 Limestone I gray AK CS ES 310

270 53400 Claystone m gray CV EV

050 53450 Shale dk gray
AC CM EM

300 53750 Shale m gray CM EM

1560 55310 Limestone I gray AK CS ES 1560

215 55525 Claystone green CV EV

165 55690 Limestone I gray
AK CS ES 165

420 56110 Claystone m gray CV EV

023 56133 Shale dk gray
AC CM EM

026 56158 Coal ROOF COAL AC CM EM

102 56260 Shale dk gray
AC CM EM

458 56718 Coal PITTSBURGH No 8 AC CM EM

095 56813 Shale dk gray AC CM EM

240 57053 Limestone I gray AK CS ES

317 57370 Claystone m gray CV EV

300 57670 Shale m gray CM EM

330 58000 Limestone I gray AK CS ES

END OF LOG

Total Thickness of Hard Rock

Thickness and Percentage of Hard andSoft Rock Overlying

Pittsburgh No 8 Coalbed

1 Hard Rock

2 Soft Rock

18575 Feet

39425 Feet

3203 Percent

6797 Percent

Roof 10 ft 27200 161 155 5030 22170

Coal 725 474 281 14800 14075

Bottom 10 ft 17100 254 241 7930 9170

18575

Physical rope ies a en

AC Acid Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight

ACIDBASE ACCOUNTING for Mining Pittsburgh No cog

Potential a

Acidity tons Deficiency

Neutralization 1000 tons as tons1000

Potential tons1000 Total Pyritic CaCO3 tons as CaC03

Stratum tons as CaCO3 Sul h• ur Sulphur TotalSul Total Sul

Page 2 of 2
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ATTACHMENT 13

DIAMOND DRILL HOLE N9813

ENGINEER Kim Cecil

ELEVATION 132126

STATE PLANE COORDINATES 1927 N 72278303 E 242225781

DRILLER L J Hughes Sons Inc Dan Hamrick

TOWNSHIP Smith

SECTION 33SE 114

COUNTY Belmont

SURFACE OWNER
DATE STARTED 18 February 1998

DATE COMPLETED 20 February 1998

Thickness Depth
Water

Thickness of

Physical Hard Rock

au m Strata Bearing Eroartieg teed

0020 2000 Noncoring

0016 3600 Sandstone brown broken Festained 30 32 yes CS ES 1600

004 4000 Sandstone brown gray Festained 39 40 yes CS ES 400

205 4520 Sandstone gray
yes CS ES 520

407 5260 Claystone m gray
CV EV

504 5710 Shale m gray sandy
CM EM

202 5930 Shale dk gray
AC CM EM

802 6210 Limestone I gray Festained 61 62 yes AK CS ES 280

506 6068 Claystone m gray calcareous
AK CV EV

5 00 7360 Shale green sandy broken CM EM

003 7660 Shale green sandy
CM EM

006 8260 Shale green sandy broken CM EM

1 40 84 00 Limestone I gray
AK CS ES 140

006 9000 Shale green
CM EM

805 9580 Shale green broken CM EM

806 10260 Limestone I gray wCS partings
AK CS ES 680

407 11000 Claystone red green
CV EV

404 11440 Shale red
CM EM

101 11550 Shale green
CM EM

8 00 12350 Claystone m gray calcareous AK CV EV

506 13000 Shale gray sandy
CM EM

002 13200 Shale green
CM EM

008 14000 Limestone I gray
AK CS ES 800

10 00 15000 Shale green calcareous AK CM EM

17 00 00167 Shale green
CM EM

1 30 16830 Limestone I gray
AK CS ES 130

704 17300 Claystone green
CV EV

7 00 18000 Limestone I gray
AK CS ES 700

0010 19000 Shale green calcareous AK CM EM

0010 20000 Shale green
CM EM

006 20600 Shale m gray
CM EM

704 21070 Limestone I gray
AK CS ES 470

506 21720 Claystone m gray
CV EV

800 21800 Shale black
AC CM EM

501 21950 Coal WASHINGTON No 12 AC CM EM

0 75 25220 Shale dk gray
AC CM EM

0 40 22065 Coal
AC CM EM

3 50 22415 Shale m gray w SS streaks CM EM

007 15231 Shale black AC CM EM

0 10 23125 Coal
AC CM EM

7523 25500 Shale green calcareous
AK CM EM

3 00 00258 Claystone red green
CV EV

5011 26950 Shale green
CM EM

800 27030 Claystone m gray
CV EV

0 70 00271 Shale black
AC CM EM

0 50 27150 Limestone I gray
AK CS ES 050

003 50274 Claystone green
CV EV

501 27600 Claystone red green
CV EV

14 00 29000 Shale green calcareous
AK CM EM

0010 300 00 Shale green
CM EM

401
40301 Limestone I gray

AIL CS ES 140

4 70 10306 Shale green
CM EM

800 30690 Limestone I gray
AK CS ES 080

103 31000 Claystone m gray
CV EV

1090 32090 Shale m gray sandy
CM EM

Page 1 of 2
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DIAMOND DRILL HOLE N9913 continued
Thickness of

Water Physical Hard Rock

Rearing properties feet
Thickness Depth

IBi 011 Strata

290

055

165

490

020

720

360

580

240

1500

500

155

190

015
060

665

610

175

830

1300

2000

5050

260

285

025

110

090

125

165

830

760

300

050

100

3005

290

040

245

1425

655

135

050
030

098
620

090

082

180

500

210

295

32380 Shale m gray

32435 Shale dk gray

32590 Coal WAYNESBURG No 11

33080 Shale m gray

33100 Coal

33820 Claystone m gray calcareous

34180 Shale m gray sandy

34760 Sandstone I gray

35000 Shale m gray sandy

36500 Sandstone I gray

37000 Shale m gray sandy

37155 Shale m gray

37345 Coal UNIONTOWN No 10

37360 Shale m gray

37420 Coal UNIONTOWN No 10

38085 Shale m gray

38695 Limestone I gray

38870 Shale green

39700 Shale m gray sandy

41000 Limestone I gray

43000 Limestone I gray wCS partings

48050 Limestone I gray

48310 Shale gray calcareous

48595 Claystone m gray

48620 Shale dk gray

48730 Coal SEWICKLEY No 9

48820 Shale black w coal

48945 Coal SEWICKLEY No 9 bony

49110 Shale gray
calcareous

49940 Limestone I gray

50700 Shale m gray

51000 Limestone I gray

51050 Claystone green

51150 Shale dk gray

54155 Limestone I gray

54445 Claystone green

54485 Shale dk gray

54730 Shale m gray

56155 Limestone I gray

56810 Claystone green

56945 Claystone m gray

56995 Shale dk gray

57025 Coal ROOF COAL

57123 Shale m gray

57643 Coal PITTSBURGH No 8

57733 Shale gray calcareous

57815 Limestone I gray

57995 Claystone green

58495 Shale green

58705 Limestone I gray

59000 Shale green
END OF LOG

Total Thickness of Hard Rock Above Pittsburgh No 8 Coalbed

Thickness and Percentage of Hard and Soft oc Overlying

Pittsburgh No 8 Coalbed

3587 Percent1 Hard Rock 21165 Feet

2 Soft Rock 37835 Feet 6413 Percent

Neutralization

Potential tons1 000 Total

tons as CaCO3 SulphurStratum

Bottom 10 ft 18200 247

307 509
Coal

27200 257Roof 10 ft

Page 2 of 2

CM EM
AC CM EM
AC CM EM

CM EM
AC CM EM

AK CV EV

CM EM

CS ES 580

CM EM

CS ES 1500

CM EM
CM EM

AC CM EM

CM EM
AC CM EM

CM EM

AK CS ES 610

CM EM
CM EM

AK CS ES 1300

AK CS ES 2000

AK CS ES 5050

AK CM EM

CV EV

AC CM EM
AC CM EM

AC CM EM
AC CM EM

AK CM EM
AK CS ES 830

CM EM
AK CS ES 300

CV EV

AC CM EM

AK CS ES 3005

CV EV

AC CM EM

CM EM
AK CS ES 1425

CV EV

CV EV
AC CM EM
AC CM EM

CM EM
AC CM EM

AK CM EM

AK CS ES

CV EV

CM EM
AK CS ES

CM EM

21165

Physical Properties egen

AC Acid Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight

ACIDBASE ACCOUNTING for Mining Pittsburgh o 8 Coal

Potential Ca C03

Acidity tons Deficiency

1000 tons as tons1000

Pyritic
CaCO3 tons as CaCO3

Sulphur Total Sul Total Sul

149 8030 19170

298 15900 15593

247 7720 10480
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DIAMOND DRILL HOLE N9825

ENGINEER W J Siplivy

ELEVATION 9 329

STATE PLANE COORDINATES 1927 N 72277723 E242226104

DRILLER Kerogen Resources Kim Cecil

TOWNSHIP Smith SURFACE OWNER H L F P Saunders

SECTION 33 SE 914 DATE STARTED 23 June 1998

COUNTY Belmont DATE COMPLETED 24 June 1998

Thickness Depth WaQer Physical

1• Strata Bea Pro rties

325 325 Clay silty loam brown rooted to 12 CV EV

200 525 Sandstone brown weathered broken CS ES

3075 3600 Sandstone brown wFestained joints brok yes CS ES

END OF LOG

Physical Properties Legend

AC Acid Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight
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DIAMOND DRILL HOLE N9826

ENGINEER W J Siplivy

ELEVATION 130300

STATE PLANE COORDINATES 1927 N 73051925 E242353614

DRILLER Kerogen Resources Kim Cecil

TOWNSHIP Smith SURFACE OWNER Stanley W Hart

SECTION 28 W 12 DATE STARTED 1 July 1998

COUNTY Belmont DATE COMPLETED 9 July 1998

Thickness Depth

m l lm Strata

Water Physical

Bea i Properties

130 130 Silty loam brown rooted CV EV

290 420 Clay loam brown CV EV

120 540 Shale sandy brown weathered broken CS ES

2800 3340 Sandstone brown wFestains broken yes CS ES

END OF LOG

Physics Properties Legend

AC Acid Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight
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DIAMOND DRILL HOLE N9827

ENGINEER W J Siplivy

ELEVATION 130300

STATE PLANE COORDINATES 1927 N 72534540 E 242903949

DRILLER Kerogen Resources Kim Cecil

TOWNSHIP Smith

SECTION 21 W 12

COUNTY Belmont

SURFACE OWNER K D Lucas

DATE STARTED 2 July 1998

DATE COMPLETED 2 July 1998

Thickness Depth
Water Physical

tSt Bearing Properties
lM im ra a

025 025 Silty clay loam reddish brown rooted CV EV

200 225 Silty clay red rooted upper 12 CV EV

275 500 Claystone red weathered CV EV

200 700 Sandstone brown wFestains broken yes CS ES

550 1250 Shale brown sandy broken CS ES

350 1600 Claystone gray broken CV EV

340 1940 Shale brown gray Festained broken yes CS ES

060 2000 Sandstone brown gray Festained yes CS ES

1100 3100 Shale gray Festained broken

END OF LOG

yes CS ES

Physical Properties Legend

AC Acid Producing

AK Alkaline Producing

C Compactible V very M moderate S slight

E Erodible V very M moderate S slight

0
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DRILL LOGS INFORMATION AND ATTACHMENT OS
APPLICATION AREA D03603

TOVCC 11318



ADDENDUM TO PART 2 PAGE 17 B

THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE
PERMIT D°0360

GEOLOGY DESCRIPTION

Stratigraphy of the proposed permit area is formed by the

Monongahela formation of the Pennsylvania period and the Dunkard

group of Permian time The primary strata of both sections

consists of an alternating sequence of limestone sandstone

siltstone shaleclaystone and coal

The Monongahela formation is approximately 245 feet thick

In ascending order it occupies the interval from the Pittsburgh

No 8 to the Waynesburg No 11 coal bed The primary rock units

are limestone shale and claystone Limestone forms 44 to 68

percent of this stratigraphic interval As a result of longwall

mining the immediate strata overlying the Pittsburgh No 8 coal

bed will cave to a height of 3 to 6 times the mining height

depending on the bulking factor of roof strata The beds above

this caved zone are provided some support by the caved rock but Xpay

sag and give rise to bed separation and may be subject to

fracturing to heights 24 to 54 times the mining height 120 to 270

feet above the mine

The Dunkard group is 250 to 300 feet thick occupying the

interval from the Waynesburg No 11 coal bed to the ground surface

The primary rock units here are shale and claystoneo These soft

units form about 85 percent of this stratigraphic interval This

strata is primarily located within the constrained zone of

disturbance resulting from longwall mining The constrained zone

is defined as that interval above 24 to 54 times the mining height

and below 50 feet from the ground surface This strata is expected

to be sufficiently confined to prevent development of any

fractures Rock beds here will tend to absorb most of the strain

energy without fracturing

Strata close to the surface however are not sufficiently

confined and may move in any direction Surface cracks may be

produced from tensile strains resulting from longwall mining The

depth of these cracks is generally estimated to be less than 50

feet

The main safety against inflow of groundwater into the

Powhatan No 6 Mine is afforded by the constrained zone The

nature and thickness of the individual beds found here are of

particular importance Through extensive core drilling multiple

beds of claystone with total thicknesses of 79 to 108 feet have

been identified These claystone beds are relatively impermeable

and generally capable of absorbing large amounts of strain energy
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ADDENDUM TO PART2 PAGE 17 B

PAGE THREE

before fracture In the application area it is our opinion that

sufficient claystones are inplace to provide an adequate barrier

against inflow from surface water and shallow groundwater

disruptions caused by longwall mining Where stream valleys are

encountered longwall operationsr
further protect the

under less

than 240 feet off cover

groundwater resources

The rock strata of Belmont County typically form a gentle

monocline that dip southeasterly at grades less than one percent

Figure 2 but in the application area is locally more southward

to southwesterly The base elevation of the No 8 seam ranges from

783 ft in the northeast corner to 720 ft in the southwest corner

near the village of Centerville

The orientation of the major joints in rock and face cleat in

coal is approximately N 75° W The minor joints and butt cleats

are generally perpendicular to these o N 15° E

Geoloay and Coal Resources of Belmont Countva Ohio Geological

Survey Professional Paper 380 reports that a small domeshaped

anticline lies in eastern Belmont County primarily in Mead

Township This structure is located over three miles east of the

Powhatan No 6 Mine application area and therefore is not

expected to have an impact on ground water flow in the application

area
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MTV
Departmen

f Natural

oouurces

=

r
s George V Voinovich o Governor

Frances S Buchholzer o Directo

December 8 1992

Mr David L Bartsch PE
Project Engineer
The Ohio Valley Coal Company

56854 Pleasant Ridge Road

Alledonia Ohio 43902

RE Test Hole Variance Request Permit D0360 Powhatan No

6 Mine Smith Township Belmont County

Dear Mr Bartsch

In response to the above captioned variance request dated

June 30 1992 approval is granted under the provisions of rule

150113413 C3 Submit a copy of this packet and letter as

part of the permit application when you submit the packet forOreinitialreview

a

Glen G K
Chief
Division of Reclamation

GGKgmds

cc George Mychkovsky
Vanessa Tolliver

Harry Payne

O PECYCLED PAPER

6 SOBASED INK

DNR 0001

Fountain Square o Columbus Ohio 432241387
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Worki 9s

OHIO VALLEY COAL COMPANY Drill Hole N924
Applicant THE

9882018Coordinates S W 6248414 Surface Elevation 128262

9H Thickness Physical Properties
Lithology 2

il

1 0 CM EM
Topso

il

4 0 CM EM
Subso

kd Rh 15 0 CM EM
ocereWeat

d Yes 2 0 CS ES
stoneSan

Yes 14 0 CV EV
Claystone

lh 6 5 CM EM
eaS

kl BlSh 2 9 AC CM EM
aca e

ll Ch Yes 2 8 AK CM EMcaa eS

estoneLiCl 14 7 AK CM EMmaxstone
dS 2 0 CS ES

stonean

Sh l
710 CM EM

a e

LimestoneCl 13 9 AKCVEV
aystone w

kBllSh 40 AC CM EM
aca e

tCl 1 1 CV EVonea sy

kBllSh 20 AC CM EM
acea

estoneLil
16 8 AK CV EVmaystone wC

toneS dSh l
4 4 CM EM

sane wa

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V =Very M=Moderate S =Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT e Underground Workings

Applicant THE OLIO VALLEY COAL COMPANY Drill Hole

Coordinates S 1898820 W 62 48414 Surface Elevation 128262

Thickness PhysiProperties
Lithologv HzQ

050 AK Cl E
Claystone wLimestone

13 CM EM
Shale wSandstone

14 CV EV
Claystone wLimestone 30 CM EMAC
Shale Black

3 9 CV EV
l aystoneC 4 5 AC CM EM

Shale Black wcoal 4
1 CM EM

Shale Claystone

33 AC CM EM
Shale Black

47 CM EM
Shale wSandstone

10 AKCSES
Limestone

35 AC CM EM
BlackShale

13 AK V EV
Claystone wLimestone

427 AK M EM
Shale wCla sY tone

BlackShale 07 AC CM EM

wLimestone
l

84 AK CV EV
aystoneC

15 4 CM EM
oneShale wClavst 1AK CSES

Limestone

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M = Moderate S = Slight

E = Erodible V=Very M=Moderate S=Slight

2
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9

OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF kMATIVDI

ATTACHMENT I•

GEOLOGY REPORT Underground Workings

NY Drill Hole N924
A li

THE OHIO VALLEY AL COMPA

Coordinates S 1898820 W 624 414 Surface Elevation 125262

Lithology H0 Thi= Physical Prot>erties

ne wShaletd
50 CS ES

osSan

Shale wCS LS 170 CM EM

l
12 AC CAM EM

coaShale Black wShale57 CMR EM

20 AC M EMl

Coal

Shale wClaystone 446 CMR EM

Sandstone wShale 23 CS ES

Claystone wLimestone 146 AK CV EV

Sandstone
28CSES

ShaleClaystone w 7 AK CM EMR

Coal wBlack Shale 9 AC CY EM

Claystone wLimestone 13 3 AK V EV

shale Ilk •yBlack

Lim stone wShale
24 AC CMft EM

AK CS ES

tlaystone wLimest 91 AK CVEV

Blacklh
04 AC CM EMR

eaS

tone wClaystone
i

148 AK CS ES
mesL

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V =Very M=Moderate S =Slight

3
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HIO DEPARTMENT OF NATURAL RE

DIVISION OF RECLAMATION

ATTACHMENT L

GEOLOGY REPORT m Underground Workingsl

Applicant THE OHIO VALLEY COAL COMPANY 0rill Hole N924

Coordinates S 18 98820 W 6248414 Surface Elevation l2822

Thickness Physical Properties
Lithologv HQ

87 AK CV EV
Claystone wLimestone

70 AC CM EM
Coal wBlack Shale

0 9 CV EV
Claystone

5 4 C CM EM
Coal Pgh No 8

CM EM
Shale ClasYtoneSubmit

the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

Stratum Sulfur Sulfur Acidity Potential Deficiency

Roof not analyzedl

No 8 Coal not analyzed

Bottom not analyz

If other than State Plane indicate coordinate system

Indicate water bearing stratum with an asterisk under column labelled H20

Physical ProoertLegend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V= Very M = Moderate S =Slight

E Erodible V=Very M =Moderate S =Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Drill Hole N2ApplicantTHE OHIO VALLEY COAL COMPANY

Coordinates S 9 5300Q W 4739000 Surface Elevation 1165$

Litholoey

Topsoil

Thickness

40

Physical Properties

C EM

CV EM
Subsoil

Weathered Rock
250 CM EM

Shale Dk wCoal 12 AC CM EM

Claystone wLimeston 177AK V EV

Shale wLimestone
170 AK CM EM

102 AK CV EV
jlaystone

Shale wSandstone Yes 76 CMEMSandstoneYes m5CS ES

720 CM EM
Shale Sandy

15 CM EM
BlacklSh a e

LS SS
lSh

114 AK CM EM
e wa

Coal wBlack Shale
25AC CM EM

Claystone w33h=1 167AIC V EV

Sandstone 6vShale Yes 20 CS ES

17 A C CM EM
Cpa

ne wLimestonetCl
168 AK CM EM

oays

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V =Very M =Moderate S =Slight
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i
OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT a Underground Workings

Applicant TIE OHIO VALLEY COAL COMPANY Drill Hole N925

390 OQ Surface Elevation 11651CoordinatesS2 5In W 47

knessThi sicalPropertiesPhc
Lithologv H29

8 2 CM EM
Shale wSandstone

28 9 CV EVAK
Claystone wLimestone

ALCM EM
wLimestonelSh ea

47 CV EV
clay==

4 3 AC M EM
Coal wBlack Sha1e

Claystone wLimestone 223 AK V EV

0 7 •° CM EAR
Shale Black

7 3 AK CS ES
Lim n

8 1 AK M EM
wLimestonelShea

5 3 AK CV EV
Claystone wLimestone

55 CAR EM
Shai§ 15 AK CS ES
Limestone wClaystone

92 AC CV V
Shale Claystone Dk Gray

Limestone wShale 111AK CS ES

Claystone wLimestone 55 AK CV EV

Coal Dk Shale 30AC CM EM

la stone
10 CV EV

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing
S =Slight

C = Compactible V =Very M=Moderate

E = Erodible V=Very M=Moderate S=Slight

2
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HIO DEPARTMENT OF NATURAL RE

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Working5l

A•nlicant THE OHIO VALLEY COAL COMPANY Drill Hole

N925Coordinates
S 9 3040 W 47 39000 Surface Elevation 1165

Thickness Physical Properties
Lithologv H29

AC CM EM
Coal No S

0 2 CM EMAC
Shale Dk

3 1 CV EVAK
Claystone wLimestone

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

Total

Pyrite

Marcasite Potential

Acidic

Neutralization

Potential

CaCO3
Deficiency

Stratum Sulfur Sulfur

74 69 9920+5370Roof632 239
40218 963 +2

No Coal 858 0699

2097 QQ131
Bottom L41110 311If

other than State Plane indicate coordinate system

Indicate water bearing stratum with an asterisk under column labelled H2O

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M=Moderate S =Slight

E = Erodible V=Very M = Moderate S = Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

GE
ATTACHMENT 0

LOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N9266

Coordinates S R 4D0 W 5 5000 Surface Elevation 12611

Thickness Physical Properties

LitholW M
10 CV EV

Topsoil

4 0 CM EM
oilbSsu

15 CM EM
Weathered Ru k

7 0 CM EM
lSh

Yes
la

214 CVEV
tonClay

46 CM EM
Sh le

Yes
a

419 AID CV EV
tone wLimestoneCl Ys

ads

16 CM EM
Shale

4 8 C ES
Sandstone Yes 40 CM EM
Shale

24 AIC VEV
stone wLimestoneClay

42 CM EM
S halms

11 9 CS ES
Sandstone wShale

4 1 CM EMAC
wCoalShale Dk

tonewClays 90 AK CS ES
Limestone

ck ShaleBll

41 AC CM EM
awCoa

Shale
72CM EM

Indicate water bearing stratum
with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT a Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N9266

4308 00s StdiC W 5356000 Surface Elevation 126I$
enaoor

Thickness Physical Properties
Lithology M

2 5 AC CM EM
Coal wBlack Shale

732 AK CV EV
Claystone wLimestone

40 AC CV EV
Claystone Black

9S AK CS ES
Limestone wClaystone

26 CS ES
Sandstone

15 5 CS ES
Shale wSandstone

55 AK CV EV
Claystone wLimestone

06 CS ES
Sandstone

2 3 CM Eli
he

0 1 AC CM EM
Shale Black

4 0 AK CV EV
Claystone wLimestone

23 CM EM
Shale

7 9 CM EM
Shale wSS CS

4 2 AC CM EM
Coal wBlack Shale

11 8 AK CV EV
Claystone wLimestone

11 CM EM
Shale wSandstone

625 C5 ES
Sandstone

Indicate water bearing stratum with an asterisk under column labelled H2O

Physical PrgZrty Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCE

DIVISION OF RECLAMATION

ATTACHMENT 12

GEOLOGY REPORT Underground Workings

NY Drill HoleJIV92ApplicantTHE HI VALLEY AL COMPA

Coordinates S R A3n00 W 5 5fOOO Surface Elevation 1261

H Cl Thickness Physical Properties

Lithologv

Black Shale wCoal 21 AC CM EM

tone wLS 8 Shale• l

13 AK V EV
avs

tonedS
44 CS ES

san

1 CM EM
Shale

tone wLimestonea
30 AK CV EV

y

Shale wLimestone
580 AK CM EM

91
32 AC CM EM

Coal No

stone wLimestoneCl
22 AIC CV EV

ay

Shale Black
05 AC CM EM

estone wClaystoneLi
71 AK CS E•

m

Claystone wShale

stoneestone wClaLi

L

184

CV EV

AK CS ES
m

tol

37 CV EV
a

Black Shale wClastone
10AC CM EM

Indicate water bearing stratum with an asterisk under column labelled

Physical Property Legend

AC Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M = Moderate S =Slight

E = Erodible V=Very M=Moderate S=Slight

3
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ATTACHMENT Ili

EOLO=• DEPORT Underground Worklo

Drill Hole

Annlic E OHIO DIAL LEY COAL C0MPA X

Coordinates S 14210 W 5 56000 Surface Elevation 1261

Thiclcne
l

Physical Pro2eties

ocLitho

is n
AC cM EM

Foal No 8
I 46

OavnewShle
A• CMERR

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

Stratum ulfur u
l

r
Acidi p2 n L

i
a
1 Deficient

160 1 47 0
494 24 ±111

hoof

Ng L12A 217 Lo
j 1 2 1 ±93

1
3 7 0 7 0

24 11LLi

If other than State Plane indicate coordinate system
under column labelled H2O

Indicate water bearing stratum with an asterisk

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V =Very M =Moderate S =Slight

4
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTAC T 13

GEOLOGY REPORT e Underground Workings

OHIO VALLEY COAL COMPANY Drill Hole M927
Applicant THE

7913 306Coordinates S W 5338297 Surface Elevation 122010

Qf Thickness Physical Proxies
Lithol 2

l
1 0 CV EV

Topsoi

4 0 CM EM
Subsoil

kd Rh 15 0 CM EM
ocereWeat

Yes 7 8 CV EVClayst

Yes 6 0 CS ES
Sandstone

Yes 4 7 CM EM
Shale

LSlSh 83 CY° EV
ea•laystone w

Yes 110 CV EV
Claystone

Sh l
4 8 C ES

a eSandstone w

Yes 72 CM EM
Shale

lSh Yes 09 CS= ESa eSandstone w

37 CM EM
Shale

tLi 523 AK CM EM
onemesShale w

l
Yes 219 CM EM

eSha

63 CS ES
Sandstone

lShk 42 AC CM EM
eaCoal wD

toLi 2 0 AID CV EVnemesClaystone w

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Propert Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V = Very M =Moderate S =Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTAC ENT 113

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY rill Hole N9277

1Coordinates S 1330679 W 5335297 Surface Elevation 1220

Lithology H2Q Thickness Physical Proxies

Coal

Claystone WLimestone

Coal wBlack Shale

Claystone wLimestone

Shale wSS LS

Claystone IlkBl

Sandstone

Claystone wLimestone

Shale

Sandstone wShale

Claystone wLimestone

Shale wSandstone

Coal wBlack Shale

Claystone

Shale

Dk Shale wCoal

Claystone wShale

01 AC CM EAR

86 AK CY EV

133 AC CM EM

169 AKCVEV

176 CM EAR

39 AC CV ELI

23 CS ES

46 AKCV EV

51 CM EAR

175 CS ES

158 AKCVEV

131 CM EAR

54 AC CM EAR

52 CV EV

165 CM EM

170 AC CM EM

35 CV EV

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Proper Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M = Moderate S = Slight

E = Erodible V =Very M =Moderate S =Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N227

38253 97W Surface Elevation 122010
Coordinates S 1330679

Q•` Thickness Physical Properties
Litholog

03 AC CM EM
Shale Dk

7 0 AK CV EV
Claystone wLimestone

9 CS ES
Sandstone wShale 0

632 AK CV EV
Claystone wLimestone

CM EM
Shale

17 AK CV EV
Claystone wLimestone

5 8 AK CM EM
Shale wLimeston

316 AK CS ES
Limestone wShale

712 CM EM
Shale

4 6 AK CS ES
Limestone wShale

44 CV EV
ClYastone

93 AC CM EM
Coal No 91

S 240 AK CM EM
Claystone Shale wL

1 0 AC CM EAR
Coal Dk Shale

020 AK CS ES
Limestone wClaystone

Indicate water bearing stratum with an asterisk under column labelled H20

Physical PropertyLegend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight

3
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

EOL

S

ATTACHMENT 13

GY REPORT e Underground Workin

OMPANY Drill Hole N927
Applicant THE OHIO VALLEY COAL C

Coordinates S 1330679 W 5338297 Surface Elevation 122010

knessThi Physical Prg=rtieS
Litholo UQ c

gy

0 1 AC CM EM
ck ShaleBla

112 AID CS ES
Limestone wClaystone

0 2 AC CM EM
Black Shale

71 AK ` EV
Claystone wLimestone 0§ AC M ENI

ck ShaleBla

AK CS ES
Limestone wShale CS

Limestone 80 AK CV EV
Cllaystone w

41 AC CM EM
Shale Dk wClaystone CMEMAC
coal wBl Shale

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property
AC = Acid Producing

AK = Alkaline Producing

S C = Compactible V=Very M =Moderate S =Slight

E = Erodible V =Very M =Moderate S =Slight

4
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IIIO DEPARTMENT OF NATURAL RED

DIVISION OF RECLAMATION

AACHMENT 1

GEOLOGY REPORT Underground Workinn

Drill Hole 027
Agplirant THE OHIO VALLEY COAL COMPAQ

Coordinates S 130679 W 53 38297 Surface Elevation 1220LQ

H Thickness Physical Properties

githologv

05 V

CoalOLoL
AC CM EM

Shale wCS
AID CM EM

Cla stop

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

tratum ulfur lu

fur Acidi Pot nti Deficiency

Roof 266L6 251 x44 11J 36•

N 4 0
4 0 8 47+61a268

m 251 0
463 X845

If other than State Plane indicate coordinate system

under column labelled l 2®
Indicate water bearing stratum with an asterisk

Physical Property U n

AC = Acid Producing

10 AK = Alkaline Producing

C = Compactible V=Very M =Moderate S =Slight

E = Erodible V =Very M =Moderate S =Slight

5
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACBMENT Il3

GEOLOGY REPORT e Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N92J

Coordinates S 11 43662 W 57 28666 Surface Elevation 131167

H Thickness Physical Properties

Lithology

01 CV E`
Topsoil

4 0 EMCM
Subsoil

15 CM EM
weathered Rock 7

5 CM EM
Shale

Yes

02 CV EVAC
Claystone Black Yes

10 5 CV EVAK
Claystone wLimestone

11 AK CS EL
Limestone Y

7 AIC CV EV
tone wLimestonel aysC

toneLi
Yes 25 AK CS ES

mes

Cla ston
CV EV

Shale Yes 07 CM EM

la stop
62 CV EV

Yes 47 CM EM
Shale

Cla ton
16 CVEV

Yes 5 CM EM
Shale

Claystone wLimestone 236 AK CV EV

Claystone Black 04 AC CV EV

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT = Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N

2Coordinates
S 1143662 W 57 28666

Thickness

Surface Elevation 131167

Physical Pros
Lithologv u

21
AK CS ES

Limestone

414 CV EVAK
Claystone wLimestone

11 EMCM
wLimestonelSh ea

24 9 Ali CV EV
Claystone wLimestone

8 9 QM EM I

Shale wSandstone 98 CV EVAK
tone wLimestoneClays

Shale Black
03AC CM EM

Limestone wShale
27 AI CS S

Cla t n
7 cV EVCEM

k Shale wCoalBlac

le wLimestoneSh
09M EM

a

Limestone 78 AK CV EV
Claystone w

toneLi 22 AL CM EM
mesShale w

Clystoe
CVEV

ckBlv
6 C CVEV

astoneCla

stone wLimestoneCl
71 AK CV EV

av

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M =Moderate S =Slight

E = Erodible V =Very M = Moderate S =Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Coal No 10•
AC M EM

Shale
77 cullEM

Shal Black
02 AC CM Eli

V
Clays one wLimestone

63 AK CV E

Sh l

99 CM EM
a

Limestoneh l
24 AK CMEM

aS e w

Sandstone
L4CS ES

Limestone wClavstone
67 AKf S ES

NY Drill HoleN92ApplicantE OHIO VALLEY COAL COMPA

Coordinates S 1143662 W 5725666 Surface Elevation •dl t 67

Lithology f2Q Thickness Physical Properties

Sandstone Shale
23 CS ES

Clay stone Black
06 A•° V EV

Sandstonl

57 CM EM
e wSha

Claystone wLimestone
54 AK CV EV

Sandstone
l

114 CM EM
e wSha

Coal w Ilk Shale
50 AC CM EM

cVEV
la on

lSh 339 0
eSandstone w a

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M =Moderate S = Slight

E = Erodible V=Very M=Moderate S=Slight

3
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 43

GEOLOGY REPORT o Underground Workingsl

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N92g

Coordinates S 1143662 W 5728666 Surface Elevation 131167

Lithologv

Shale wLimestone

Coal No 2

Shale wLimestone

Black Shale wCoal

Shale wLimestone

Limestone wShale

Shale wLimestone

Limestone wClaystone

Coal wBlack Shale

H20 Thickness Physic Properties

22 7

18

AL CM EM

AC CM EM

AKQM EM

AC CM EM

AL CM EM

AL CS ES

AK CM EM

A CS ES

AC CM EM

Indicate water bearing stratum with an asterisk 1 under column labelled HD

Physical Property Iegend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M=Moderate S =Slight

E = Erodible V=Very M =Moderate S =Slight

4

TOVCC 11341



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 1•

GELOGY REPORT e Underg Qund Workingsl

wt•plicant THE OHIO VALLEY COAL COMPANY Drill Hole N928

S 11 43662 W 228666 Surface Elevation 121167

Lithology
HQ Thicknes Physical Properties

Coal No 81
56 AC CM EM

Shale wLS CS 47 AK CM EM

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotal
Marcasite Potential

A idit

ization

Potential

CaCO3

Deficiency
Stratum Sulfur Sulfur

2 46 76 921 +6767
Roof 272NoS Coal 432 176 5500 276 +5124

03 1 1 9
0

2
5660 51900 46240

Bottom

If other than State Plane indicate coordinate system Indicate water bearing stratum with

an asterisk under column labelled H20

Physical Property Le end

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight

5
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OHIO DEPARTMENT OF NATURAL RESOCES
DIVISION OF RECLAMATION

ATTACH ffNT 13

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N9299

7517 981rdinates SC W 4947810 Surface Elevation 127182
oo

II Thickness Physical Properties
Lithologv Q

1 0 CVEV
soilTo p

4 0 CM EM
Subsoil

1
5 0 CM EM

Weathered Rock

Yes 10 3 CM EM
Shale wSandstone

4 2 CVEV
Claystone wLimestone

Yes 60 AKCSES
Limestone

15 2 CYV
Claystone

Y s 4 9 CM• EM
Shale e

710 CVV
Claystone

Yes 4 6 CS
Sand ton

Ye 75 CMEM
Shy s

324 AK CV EV
Claystone wLimestone

13 3 CM EM
Shale wSandstone

5 0 CV EV
la tone

Y 21 AK CS ES
Limestone es

Y 2 5 CM EM
Shale es

70 AC CM EAR
Shale Black

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight
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OHIO DEPARTMENT OF NATURAL RZSOUkCl

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N222

Coordinates S 17 9R175 W 494780 Surface Elevation 2712

knessThi Physical Properties

Litholou M c

79 AK CM EM
Shale wLimestone

14 4 CV EV
stone wShaleClgy

1 1
CM EMAC

Shalel wDkCoa

4 CM EMAK
Shale wLimestone

84 AIC CV EV
Claystone wLimestone

0 3 CM EMAC

a
l wBlack ShaleCo

411 CM EM
Shale

0 5 AC CM EM
Shale Black

14 9 AK V EV
Claystone wLimestone

44 CM EM
Shale wSandstone 89 V EAK

LimestonClaystone w

14 EMCM
nes

tCll aveSha

60 AC CM EM
Shale Black

429 CM EMAK
Shale wCS LS

49 CM EM
dstoneS anShale w

13 CV EV
stoneClay

12
EMCM

Shale

Indicate water bearing stratum with an asterisk under column labelled

Physical Property Legend

C = Acid Producing

AK = Alkaline Producing

18 C = Compactible V=Very M =Moderate S =Slight

E = Erodible V =Very M =Moderate S =Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

IVISION OF RECLAMATION

ATTACHMENT R3

GEOLOGY REPORT = Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N929

Coordinates S 1798175 W 49 47810 Surface Elevation 127182

Thi kne s a
lPropertiesPhysic

Lithologv
c s

Coal wBlack Shale
51 ACCMEM

Claystone wLimestone
127 AIC CV EV

Shale
163 CM EM

Coal wBlack Shale 3 Ac CM EM

Claystone wLS SS 17 AK CV EV

lSh
147 CM EM

ea

25 1 AK V EV
LimestoneClaystonew

Shale wLimestone
54 AK CM E

Claystone wLimestone
AK CV EV

9
38 ACCM EM

Coal No 1

stone wLS ShaleCl
224AIC CV EV

ay

Coal

Limestone wShale

006 AC CM EM

AIC CS ES

BlacklSh
04 AC CMEMea

tone wLimestomCl
210 AIC CV EV

ay

ShaleCoal wDk 29 AC CM EM

Coal 110 8l 51 AC CM EM

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M =Moderate S =Slight

E = Erodible V=Very M=Moderate S=Slight

3
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT e Underground Workingsl

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N922

S 17 98175 W 49 47810 Surface Elevation 127182

thickness Physical Prol2erties
Lithology I•Q

2 3 AK CM EM
Shale wClaystone

72 CM EMAK
Claystone wLimesto

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite

lfS

Potential

Acidit

ization

Potential

CaCO3

Deficiency
Stratum Sulfur uru

90146 1
273+737iRoof235 470

No 8 Coal 439 1 1 9
o 5969 492 +5477

1
388 402 431387282 095Bottom 2

If other than State Plane indicate coordinate system Indicate water bearing stratum with

an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M = Moderate S =Slight

E = Erodible V=Very M = Moderate S =Slight

4
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

GE
ATTACHMENT 13

LOGY REPORT Underground Worki 9s

OMPANY Drill Hole N 1
OALnt THE OHIO VALLEY C

liA capp

3508461W Surface Elevation 112382
Coordinates S

1524964H
Thickness Physical Properties

Lithologv Q

01 CVEV
Topsoil

4 0 CM EM
Subsoil

020 CM EM
Weathered Rock

1000 CM EM
Shale

07 CS ES
Lands on

27 AK CM EM
Shale wLimestone

4 0 CS ES
Sandstone

019 AK CM EM
Shale wLimestone

8 0 CV ELI
Cla ton

5 0 CM EMAK
Shale wLimestone 0

912 CS ES
Sandstone wShale

02 CM EISAC
111Coal No

110 CV EV
Clsv tone

18 0 AK CM EM
Shale wLimestone

24 0 CS ES
Sandstone

03 CVEV
Claystone

015 AK CM Ellh

Shale wLimestone

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M=Moderate S =Slight

E = Erodible V=Very M=Moderate S=Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 0
GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N 8k31

649 35084W 61 Surface Elevation 112382
Coordinates S 1524

Q Thickness Physical Properties
Lithology H2

7 6 CS ES
Sandstone

10 4 AKCSES
Limestone wShale

12 AK CV EV
Claystone wLimestone

08 AK CS ES
Limestone wShale

4 0 CM EM
Shale

451 AK CS ES
Limestone wShale

42 CVEV
1 ton

63 AC CM EM
Coal wShale

29 AK CS ES
Limestone wShale

010 CM EM
Shale

51 4 AK CS ES
Limestone wSh ale

7 7 AK CV EV
stone wLimestoneClay

If other than State Plane indicate coordinate systemIndicate water bearing stratum with

an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M=Moderate S =Slight

E = Erodible V= Very M =Moderate S =Slight

2

TOVCC 11348



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT B

GEOLOGY REPORT a Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N 61

Coordinates S U24964 W 61 08435 Surface Elevation 112382

Litholoay M Thickness PhysicalProwrtics

Coal wBlack Shale 20 AC CM EM

Coal No 8
52 AC M EM

Shale Calc 152 AK CS ES

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

Stratum Sulfur Sulfur Acidic Potential Deficiency

Roof not analyzed

No Coal not analyzed

Bottom not analyzed

If other than State Plane indicate coordinate system Indicate water bearing stratum with

an asterisk under column labelled H20

Physical Property gend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M =Moderate S =Slight

E = Erodible V =Very M = Moderate S =Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

w

ATTACHMENT 13

GEOLOGY REPORT e Underground Workings

Drill Hole N8620
Applicant THE OHIO VALLEY COAL COMPANY

Coordinates S 162 476 W 55 80403 Surface Elevation 9 7

Utholou HQ Thickness Physical Proxies

1 0 V
Topsoil 40 CM EM
Subsoil

Weathered Rock
100 CM EM

222 CM EM
Shale

l wShaleC
24 AC CM EM

oa

4 5 CV EV
Claystone

4 8 CM EM

5 7 AK CS ES
Limestone wShale

2 6 CV EV
la n

1 9 AK CS ES
Limestone

86 CM EM
Shale

Limestone wShale
127 AK CS ES

Cla stop
10 CV EV

estone wShaleLi
654 AKCaESm
25 CV EV

Clamsne

l wBlack ShaleC 37 AQ CM EM
oa

Shal Calc
184 AKCM EM

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V =Very M =Moderate S =Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N8620

76 W 558040320416rdinates SC Surface Elevation 987$9
oo

H0 Thickness Physical Properties
LithologV

43 AK CS ES
Limestone wShale

5 CV EV
Claystone 0 3 AC CM EM
Black Shale wCoal

230 AIC CS ES
Limestone wShale

5 8 CV EV
la ton l

h 13 9 AIC CS ES
a eLimestone wS

6 9 AK CV EV
Claystone wLimestone

2 5 AC CM EM
Coal wClaystone

5 4 AC M EM
Coal

s 7 3 AK CS ES
toneLimestone wClay

13 0 CV EV
Clays tone

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

Stratum Sulfur Sulfur Acidit Potential Deficiency

Roof not analyzed

No 8 Coal not analvzedl

Bottom not analyzed

If other than State Plane indicate coordinate system

Indicate water bearing stratum with an asterisk under column labelled H20

PhysiProperty Legend

AC = Acid Producing

AK = AlkalineProducing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISIONOF RECLAMATION

ATTACB3EENT 13

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N8622

0929310 87694W 56 Surface Elevation 117546
Coordinates S

Thickness Physical Properties
Lithologv

1 0 CVEV
Topsoil

4 0 CM EM
Subsoil

kR 010 CM EM
ocWeathered

16 6 CV EV

la stop

5 4 CS ES
Sandstone

6 5 CM EM
Shale

l
70 AC CM EM

eCoal wSha

1 6 CM EM
Shale

2 0 CS ES
Limestone

8 0 CV EV
Clayston

12 2 1 AC CM EM
Coal No

19 CM EM
Shale

0 2 AC CM EM
Coal

6 g CSI EV
Clavstone

25 5 CM EM
Shale

tLi 12 5 AID CV EVonemesClaystone w

lSh 17 0 CS ES
a eSandstone w

05 CIS EMhl

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Proyerty Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M = Moderate S = Slight

E = Erodible V =Very M =Moderate S =Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT a Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N862222

56W 87694 Surface Elevation 117546
Coordinates S 1029309

Thickness Physical Properties
Litholoay HA

7 0 CVEV
last n

518 CM EM
Shale

53 AC CM EM
Coal wShale

19 AK CM EM
CaleShale

16 0 CS ES
Sandstone

10 0 CM EM
Shale

41 CV EV
stoneClay stone

23 AC CM EM
Coal wShale

10 CV EV
Claystone

21 AK CS ES
Limestone

15 6 AK CM EM
CaicShale

10 3 AK CS ES
Limestone wShale

6 0 AK CM EM
Shale Calc

026 CS ES
Sandstone

45 AK CS ES
Limestone wShale

4 3 CV EV
Clavstone 4

2 ACCM EM
Coal wShale No 91

`Indicate water bearing stratum with an asterisk under column labelled H20

Physical PropertyLegend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M =Moderate S =Slight

E = Erodible V=Very M=Moderate S=Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT K3

GEOLOGY REPORT Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N8622

Coordinates S 1029309 W 5669487 Surface Elevation 117546

Litholo

Shale wLimestone

Claystone

Black Shale wCoal

Limestone wShale

Claystone wLimestone

Limestone wShale

Claystone wLimestone

Coal wCla sytone

Coal No 8

Shale Calc

Cl son

215 AKA CM EM

11 CV EV

03 AC CM EM

249 AK CS ES

115 AK CV EV

12 AK CS ES

96 AK CV EV

20 AC CM EM

53 AC CMEM
91 AIC CS ES

60 CV EV

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

Stratum Sulfur Sulfur Acidity Potential Deficiency

Roof not analyzed

No 8 Coal not analyzed

Bottom not analyzed

If other than State Plane indicate coordinate system

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M =Moderate S =Slight

E = Erodible V=Very M =Moderate S =Slight

3

thQZ Thickness Physical Properties
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT a Underground Workings

Drill Hole N34
Applicant THE OHIO VALLEY COAL COMPANY

Coordinates S 1189995 W 5264496 Surface Elevation 1199 0L

Lithologv HaQ Thickness Physical Properties

10 CV EV
Ion

CM EM40
u i

Weathered Rock
5 CM EM

Shale wLimestone
25 AL CM ERR

0S CS ES
Sandstone

50 CM EM
Shale

4 0 AC CM ERR
Blacklh eaS

Shalei t n
30 AK S

L mes o e

1 2 AC CM EM
Shale Bl ack

8 AK CS ES
Limestone

Shale Calc
$1 • AK CM EM

16 CS ES
San stop

55 CM EM

0 5 AC CM EM
Coal

Shale Limestone
11 AK CM EAR

Black Shale wCoal 06 AC CM EM

Shale wLimestone
99AK CM EM

Coal wBlack Shale
125 AC CM EM

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V = Very M =Moderate S = Slight

E = Erodible V=Very M=Moderate S=Slight
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT a Underground Workings

Drill Hole M34
Applicant THE OHIO VALLEY COAT COMPANY

Coordinates S 1189995 W 52 64496 Surface Elevation 119907

knessTi Physical Pro rties

Lithology
c

10 0 AI CS ES
Limestone

i

650 AK CS ES
mestoneShale wL

tonedS
56 CS ES

san

Shale wLimestone
AI CM EM

4 5 AC CM EM
Coal wBlack Shale

Shale Cale
Jl9 AK CM EM

Coallh
100 AC CM EM

eaBlack S

Shale wLimestone
131 AK CM EM

tonedS
74 CS ES

an s

033 AIC CM EM
le wLimestoneSh a

estoneLi
61 AIC CS ES

m

Shale w Limestones
95 AK CM EM

Limestone wShale
199 AK CS ES

Black Shale
19 AC CM EM

Limestones
82 AIC CS ES

CalmsleSh
190 AK CM EM

a

Shalel wBlC
41 AC CM EM

oa

Indicate water bearing stratum with an asterisk under column labelled H20

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M=Moderate S=Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GELOGY REPORT Underground Workingsi

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole N14

Coordinates S 1189995 W 5264496 Surface Elevation 119907

Litholm Q Thickness Physical Properties

Shale wLimestone
2•3 AID CM EIVi

Coal wBl Shale O6 AC CM EM

Limestone
124 AK CS ES

lSh 199 A CS ES
eaLimestone w

30 AC CM EM
Black Shale

Shale wLimestone
AK CM EM

leSh 34 AID CS S
S

aLimestone w

wLimestonglSh
74 Alt CM EM

ea

1 8 AC CM EM
Coal wBl Shale 8

8l Noc
p 1 AC CM EM

oa

Calc

leSh
102 AK CM EM

a

66 c5 ES
Sandstone

CM EM
Shale

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

Stratum Sulfur Sulfur Acidic Potential Deficiency

Roof not analyzed

No Coal n analyzed

Bottom not analyzed

If other than State Plane indicate coordinate system

Indicate water bearing stratum with an asterisk 2 under column labelled H20

Physical Property Lgnd S =Slight
AC = Acid Producing C = Compactible V =Very M=Moderate

AK = Alkaline Producing E = Erodible V=Very M=Moderate S=Slight

3
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 13

GEOLOGY REPORT e Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole M31

Coordinates S 1907222 W I24929 Surface Elevation 101324

Lithology

Tomoil

Thickness Physical PrQ2r

C EV

EMCM
ub oil

CM EM
weathered Rock

14 3 EMCM
Shale wSandstone

0 CM EMAC
Black Shale

1
0 1 AIC CM EM

Shale wLimestone 1

29 AC CM EM

C EM
Shale

AC CM EM
Coal wBl Shale

9 CM EM
Shale

Cal Black Shale

Shale wLimestone

Limestone wShale

Black h

v imestone wS ale

Black Shale

Limestone

Thal wLimestone

CZvi EM

AID C

AKCSES

AC CMT_M

AID CS

AC CM Elvis

AK CSs s

AgC z

Indicate water bearing stratum with an asterisk under column labell

Physical Property Legend

AC = Acid Producing

AK = Alkaline Producing

C Compactible V=Very M=Moderate S=Slight

E = Erodible V=Very M =Moderate S =Slight

M H20
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT Il3

GEOLOGY REPORT o Underground Workings

Applicant THE OHIO VALLEY COAL COMPANY Drill Hole NU
267219ordinates SC 5249209W Surface Elevation W1374o

lothL U Thickness ysical Properties
gyio

Limestone wShale 448 AK CS ES

Black Shale 3®5 AC CM EM

Coal No 9 wBll Shale 38 AC CM EM

Shale wLimestone 146 AK CM EM

Black Shale AC CM EM

Limestone Shale 18 AK CM EM

Black Shale D5 AC CM EM

Limestone wShale 166 A CS ES

Black Shale 01 AC CM EM

Limestone wShale 72 AK CS ES

Shale wLimestone 83 AK CM Elva

Black Shale 08 AC CM EM

Shale Limestone 208 AIC CM EM

Dk Shale 13 AC CM EM

Coal wDk Shah 21 AC CM EM

Indicate water bearing stratum with an asterisk under column labelled Ha0

Physical Property Leger

AC = Acid Producing

AK = Alkaline Producing

C = Compactible V =Very M =Moderate9 S =Slight

E = Erodible V =Very M =Moderate S =Slight

2
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OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATFACHAffNT IlL

GEOLOGY REPORT o Underground Work gs

ant THE OHIO VALLEY COAT COMPANY Drill Hole

liA cpp

672`7219ates SdiC W 5249209 Surface Elevation 101374
noor

l

`

h

Thickness hy i al PromsP
Litho o Q

AC CM EM
Coal No S wBl Shale

22 AI CM EM
Shale wLimestone

Submit the following information for the stratum above the coal seam the coal seam and the

stratum below the coal seam

PyriteNeutralTotalMarcasite Potential ization CaCO3

ULU Sulam

R2Qf not yzed

not an yzgd

agum

If other than State Plane indicate coordinate system

Indicate water bearing stratum with an asterisk under column labelled H20

Physical ow= Legend

AC = Acid Producing

AK = Alkaline Producing

C e Compactible V = Very M =Moderate S =Slight

E = Erodible V = Very M = Moderate S =Slight

3

TOVCC 11360



Driller

DIAMOLID DRILL BOLE M91l

Engineer rilliala J Sip y
Elevation 130049
Coordinates S 2034977 i 6449011

McKay rind Gould Inc Air Rotcry

Surface Owner Chalaer Caapbell Date Started FebrviaSy 11 199

Township Saith Section 20 NW 14 Date Finished February 12 19

County Belmont

DESCRIPTION

Yhicknwgs • 1a•e•aeh
F• 1

10 10 Clay brown

5
15 Shale brown saaady

3 18 Shale bronred
16 34 Shale browngray

5 39 Sandstone brot ngray
7 46 Shale gra9

2 48 Limestone

13 61 Shale gray

2
63 Clap dk gray

6 69 Shale gray sandy

2 71 Shale black sandy

4 75 Shale gray sandy

7 82 Limestone

3 85 Claystone gsaV

3 88 Shale gray

13 101 siltstone agPay

4 105 shale grayred

3 109 Limestone

26 134 Shale gray

10 144 Lamestone 5a dy

3 147 Shale dk gray

2 149 Limestone sandy

13 162 Shale redgray

4 166 Limestone sandy

12 178 Shale gray

9 187 Limestone wabale yartinga

35
222 Shale grey

4
226 Limestone dahele partinga

15 2275 Coal WASHINGTON No 12
IA15 229 Shale black fjo

69 298 Shale gray coal 0 2482551 E 288

40 333 Siltetone

15 3395 Coal WAY NESBURG N® 11
855 385 Shale gray

15 3865 Coal UNIONTOWN No 10
85 395 Shale gray

94 489 Shale liaey
13 502 Shale dk gray
25 Q45 Coal SEWICKLEY No 9
65 511 shale dh gray

244 535 Shale limey

2 537 Limestone

17 554 Shale lisey
7 581 Shale gray
1 562 Limestone
3 565 Shale gray
3 568 Shale dk gray

19 587 Limestone cr2 cleys tone at 583 °

5 592 Shale dk gray
05 5925 Coal root coal
1 5935 Shale

55 599 Coal PITTSBURGB No 8
21 620 Shale dts gray lime9
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3 P• c c

DIANOX DR71LL GiOLiy •

ENGINERRWILLIAM J SIPLZVY
ELEVATION 130501
COORDINATES S 2019962 W 6427998

DRILLER McKay and Gould Enc Air Rotary

Surface owner Chalmer Campbell Date Started February 13
Township Smith
CoLUnty Belmont

Section 20 NW 14 Date Fiaiz4ede February 18
1991

1991

Thickness Ft Depth €t
DESCRIPTION

8 8 Clay brownorange
10 18 Sandstone brown
15 33 Shale brownred=gray

5 38 Sandstone browngray
10 18 Shale gray
L4 62 Shale gray sandy

3 65 Clay soft water 1 GPM3 68 Sandstone
72

gray
Shale gray sandy

2 74 Shale black sandy
4 78 Limestone ashale partings
4 82 Shale gray

73 155 Siltstone grey dLS partings
25 180 Shale grayred
50 230 Limestone sandy ashale gartiass

13 243 Shale dk gray sandy

5 Z48 Sandstone gray fine gr
8 256 Shale d1 gray sandy

18 274 Siltstone gray
7 281 Shale gray

°
+

3 284 Shale
Shale

Dgray sandy

gray soa90
31 Ml
23 5 338 5 Shale gray sandy

0 5 234 Coal WAYNESBURG NO 11

51 390 Shale gray

2 392 Coal 6NIONTOW NO 10

3
395 Shale gray

100 495 Shale limy wLS partings

3
498 Shale dk gray

9Y NO25 5005 Coal SEWICKLE

548 549 Shale limy

3 552 Shale dk gray

4
556 Limestone

4 560 Shale dk gray

18 578 Limestone hard 2 soft a 5745
525 58326 Claystene
475 5811 Coal PITTSBURGH NO S
10 589 Shale

4 593 Limestone

10 603 Shale

2 605 Limestone
9 614 Claystone

NOTE Strata from 578 to 614 determined from E Ion

I
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ADDENDUM TO PART 2 PAGE 16 B1
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE
PERMIT D0360

GEOLOGY DESCRIPTION

Stratigraphy of the proposed permit area is formed by the Monongahela formation of the

Pennsylvania period and the Dunkard group of Permian time The primary strata of both sections

consists of an alternating sequence of limestone sandstone siltstone shale claystone and coal

The Monongahela formation is approximately 245 feet thick In ascending order it occupies

the interval from the Pittsburgh No 8 to the Waynesburg No 11 coal bed The primaryrock units

are limestone shale and claystone Limestone forms 44 to 68 percent of this stratigraphic interval

As a result of longwall mining the immediate strata overlying the Pittsburgh No 8 coal bed will

cave to a height of 3 to 6 times the mining height depending on the bulking factor of roof strata

The beds above this caved zone are provided some support by the caved rock but may sag and give

rise to bed separation and may be subject to fracturing to heights 24 to 54 times the mining height

120 to 270 feet above the mine

The Dunkard group is 250 to 300 feet thick occupying the interval from the Waynesburg No

11 coal bed to the ground surface The primary rock units here are shale and claystone These soft

units form about 85 percent of this stratigraphic interval This strata is primarily located within the

constrained zone ofdisturbance resulting from longwall mining The constrained zone is defined as

that interval above 24 to 54 times the mining height and below 50 feet from the ground surface This

strata is expected to be sufficiently confined to prevent development of any fractures Rock beds

here will tend to absorb most of the strain energy without fracturing

Strata close to the surface however are not sufficiently confined and may move in any

direction Surface cracks may be produced from tensile strains resulting from longwall mining The

depth of these cracks is generally estimated to be less than 50 feet

The main safety against inflow of groundwater into the Powhatan No 6 Mine

is

afforded

by the constrained zone The nature and thickness of the individual beds found here are of

particular importance Through extensive core drilling multiple beds of claystone with total

thicknesses of 79 to 108 feet have been identified These claystone beds are relatively

impermeable and generally capable of absorbing large amounts of strain energy before fracture

In the application area it is our opinion that sufficient claystones are inplace to provide an

adequate barrier against inflow from surface water and shallow groundwater disruptions caused

by longwall mining Where stream valleys are encountered longwall operations is generally not

planned under less than about 200 feet of cover to further protect the mine and overlying

groundwater resources In this application area the minimum cover is

about 270 ft
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ADDENDUM TO PART 2 PAGE 16 B1
PAGE TWO

The rock strata of Belmont County typically form a gentle monocline that dips southeasterly at

grades less than one percent Figure 2 and in the application area is

southward to southeasterly

The base elevation of the No 8 seam ranges from approximately 725 ft in the southeast corner

of the application area to approximately 800 ft in the northwest corner

The orientation of the major joints in rock and face cleat in coal is approximately N 75° W
The minor joints and butt cleats are generally perpendicular to these N 15° E

Geology and Coal Resources of Belmont County Ohio Geological Survey Professional

Paper 380 reports that a small domeshaped anticline lies in eastern Belmont County primarily in

Mead Township This structure is located over three miles east of the Powhatan No 6 Mine

application area and therefore is not expected to have an impact on ground water flow in the

application area

In addition there is a graben structure that passes through the Powhatan No 6 Mine Reserve

This graben has been tracked through the adjacent Powhatan No 3 Mine and enters the No

reserve on the eastern boundary It proceeds in a southwesterly direction turns approximately 9

degrees proceeds in a northwesterly direction then turns again and proceeds in a general westerly

direction off the mine property The graben is located to the south of the application area and is not

expected to have an impact on the ground water flow in the area

The structural contours of the No 8 Seam indicate that the graben is

made up of a series of

slumps in the deposit indicated by a thickening of the seam at the bottom of the structure This

structure apparently affected the structural contours to the north of the graben but these effects do

not extend into the application area Locally these effects may be seen as areas where incidental

water pools in the mine This water is generally only a nuisance and does not require pumping

Most of the water found underground at the No 6 mine is manmade during the mining cycle from

water sprays used for dust suppression and cooling water for motors
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ADDENDUM TO PAGE 16 B2
THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

Geological Impact of Coal Removal Upon Ground Water

The geological impact of coal removal according to the PHC is expected to vary from short

term to long term The Pittsburgh No 8 coal seam will be mined and in this area has dip of

approximately 40 ft per mile to the southeast with the strike to the northeast Ground water occurs

in this area in several disconnected saturated zones associated with the occurrence of the coal seams

and underlying clay stone units that prevent downward migration ofthe ground water Ground water

is generally limited to within the first 100 f
t of the surface Since primary porosity in the rock units

is poor nearly all of the ground water in this area of Ohio occurs as secondary porosity in the joints

cleats fractures and bedding planes of the rocks

As longwall mining progresses a caved area occurs immediately over the coal seam mined

Above this area fractures occur in hard rocks and extend upward to about 200 f
t above the coal

seam In the area above these fractures a zone known as the continuous deformation zone develops

where the rocks bend down and form the classic subsidence basin In the center of the basin rocks

are put into compression while there are areas of tension from the gate entries inward for a short

distance and outside the basin for a short distance As the mining occurs the rocks may be fractured

and bedding planes may open as a result of this deformation This process provides new openings

to contain additional ground water with a lowering of the phreatic surface of the water in the area

After mining the aquifers are more connected and provide a larger source ofwater for well recharge

Ground water in wells usually drops and may be found lower in the well or even beneath the bottom

of the well Wells that are drilled deeper can be restored to their full potential usefulness

The Powhatan No 6 Mine is virtually a dry mine with no pumping of water to the outside

except for water from behind shaft linings The deformation and not cracking of the soft rocks

accounts for the dry conditions in the mine Generally speaking ground or surface water does not

enter the No 6 Mine

In summary the coal removal is expected to have some impact ground water in the

application area The impacts are described in the PHC and in the Addendum to Page 18 F1

40
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OEHER TEST HO' FOR CAfAPARISON PURPOSES. 
lH,[ f·' S C T /\IN [\A' 11 ;·[Rlli'JENl 10 TH[ UPPlJ'; 

OPERATOR 

l PROJECTION OF' 

\ TEST HOLE AUGNED 

I WITH THE 

i NO. 11 COAL SCAM 
I 

1 

THE OHIO VALLEY COAL COMPANY 
POWHATAN NO. 6 MINE 

PERMIT D-0360 
APPLICATION NO. 0-0360-11 

CROSS SECTION A~A 
OAT£:: 1/4/99 SCALE: AS NOTED 

CERTIFICATION 

\ . 
. /r -. 
,- \ 
\,./\ 
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J
ADDENDUM TO ATTACHMENT 13

Hole

ID

BO 13 241828302 72737285
N8621 2142658606 72791873
N8617 42763646 X72091886
N9203 43039076 12225250
N9412 241678946 72466805
N8618 43259611 72530613

TOVCC 11371



OPERATOR
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George V Voinovich o Gove

Donald C Anderson o Dire

DATE August 18 1998

ANALYSIS OF EXISTING GROUND WATER FILE DATA

PREPARED BY Bill Haiker 431 HYDROGEOLOGIST

OPERATOR Ohio Valley Coal Company

COUNTY Belmont

TOWNSHIP Smith

SECTION S 21 22 27 28 33 34

NUMBER OF WATER WELL LOGS WITHIN 1000 FOOT RADIUS OF SITE COPIES
ATTACHED 26 FIELD LOCATED 26

GENERAL DESCRIPTION OF LOCAL HYDROLOGY
USE ADDITIONAL SHEET IF NECESSARY

Ground water is generally obtained from interbedded shale sandstone and limestone bedrock
Well depths range from 35 to 150 feet with sustained yields of less

than
2 gallons per minute

AREAS OF PARTICULAR CONCERN
USE ADDITIONAL SHEET IF NECESSARY

Longwall mining the 8 coal seam at an elevation of 718 to 800 feet MSL will adversely affect

wells within the permit boundary All wells should be monitored for any quantity or quality

changes
k

OPERATOR

RECYCLED PAPER

© SOYBASED INK

own=

Fountain Square O Columbus Ohio 432241387

TOVCC 11373
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134
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PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER Division of Water
DO NOT USE INK 1562 W P t Anrsno veaut

County

CONSTRUCTION DETAILS

If

Casing diameter =Length of casing11

Type of screen °Length of screen

Type of pump Z4fS•

Capacity of pump

Depth of pump setting

Date of completion

WELL LOG

Columbus Ohio

2N®o 335

Township1 Section of Township

Owner Address

Location of l
= •

Formations

Sandstone shale limestone
gravel and clay

Drilling Fiim

Address

P

BAILING OR PUMPING TEST

Pumping rate GPM Duration of test°

Drawdown ft Date

Developed capacity •p

Static leveldepth to water

Pump installed byi
SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County road

7

TOVCC 11375



PLEASE USE PENCIL IDSPART ENT OF NATURAL RESOURCES
OR TYPEWRITER Division of Water
DO NOT USE INK 2562 W First Avenue

o umCl bus Ohio

County

Owner

Location

No0 2335

A
lt

L• Q L Township e ld H Section of Township

®ap CIV e Jlc eJ Address dAo00
of property • I 1rx1j • •CONSTRUCTIONDETAILS

Casing diameter 9 I
Length of casing

Type of screen Length of screen

T e of umCapacityof pump I

Depth of pump settingrDate
of completion ve1 f

WELL LOG

Formations

Sandstone shale limestone

gravel and clay

ping rateGPM Duration of test

Drawdo ft DateP
Developed capacityStatic

leveldepth to water
Pump installed by

BAILING OR PUMPING TEST

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

wo

See rexerse side for instructions

Drilling Firm B dL g •Ei g•Y •l•V G®a
Address

Id
l

TOVCC 11376



J

DEPARTMENT OF NATURAX RESOURCES
Division of Water

1S0o Dublin Road No0 1762

CONSTRUCTION DETAILS

Casing diameter A Length of casinga2 •
Type of screen °Length of screen

Type of pump

Capacity of pump
Depth of pump settin

Date of completion

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone shale imestone

gravel and clay

From To
Locate in reference to numbered

State Hi hw ag ys it Intersections County roads

0 Feet Ft N
Q

D AT 1•a•

Oo 60

so

Sep reverse side for instructions
a

Drilling Firffi4 •• Date •

Address
Signed

AILING OR PUMPING TEST

Pumping rate •
Drawdown ° ft Date

Developed capacity r
Static leveldepth to water

Pump installed by

TOVCC 11377



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK

DEPARTMENT OF NATURAL RESOURCES
Division of Water

23351562 W First Avenue No
Columbus Ohio

0 tJ P Townshi
2

l n0
S f

zP
County ll1 P ecton 0 ownsha

Owner• Address •o N• Q

Location of property59 f• •r_••fle• Qp•Q•
CONSTRUCTION DETAILS

Casing diameter Length of casing D

Type of screenLength of screen
•MGType of purnp •

Capacity of pump

O®
Depth of pump setting =

AILING OR PUMPING TEST

Pumping rate4GPM Duration of test

Drawdown ft Date
Developed capacity

Static leveldepth to water••® r

Pump installed by

4
1
6

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone shale limestone

gravel and clay

From To
Locate in reference to numbered

State Highways St Intersections County roac

0 Feet Ft No

mss

ITV

31
37

k0®

HRLLIPS DRILLING Co
Drilling

Address

I

See reverse side for instructions

9

36°IlgTOVCC
11378

Date of completion Fe1o •••



0

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1500 Dublin Road

Columbus Ohio

Noo 2217

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter Length of casing O Pumping rate GPM Duration of test
Type of screenLength of screen Drawdowns ft Date

Type of pump Developed capacity

Capacity of pump Static leveldepth to ater

Depth of pump setting Pump installedby
Date of completionI

WELL LOG SKETCH SHOWING LOCATION

Formations

Sandstone shale limestone
gravel and clay

From To
Locate in reference to numbered

State Highways St Intersections County road

0 Feet aJFt N
o

67
CyV0 3

••• 1 _ oJo

See never e r instructions

TOVCC 11379



Owner Q Address

Location of property 3 ••r_LLid

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter Length of casing® Pumping rateGPM Duration of test
Type of screen ength of screen

Type of pump

Drawdown t Date

Developed capacity

Capacity of pump Static leveldepth to water
Depth of pump setting Pump installed by1
Date of completion Cr4TWELL

LOG SKETCH SHOWING LOCATION

Formations

Sandstone shale limestone
gravel and clay

From To Locate in reference to numbered
State Highways St Intersections County roads

0 Feet Ft •j

C v ALL 36

4Pv_®5T®AIC

LAA

See reverse side for instructions

P1I LLBPS DRILLING COa
IlDrifllin FiSri

S®URGD DH IO
Address

Signed

A P f f i

LEASE USE PENCXL
OR TYPEWRITER
DO NOT USE INK

olumbus Ohio

No 2335

County
A 9 N•a L Township t L17 Section of Township

g
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1562 W First Avenue

TOVCC 11380



DEPARTMENT OF NATURAL RESOURCES
Division of Water

1500 Dublin Road

Oolumbus Ohio
No0 185Ife

County A4 d TownshiptN Section of Township

Owner

I
t

D • L f dC Add •e aye m i

Location of property x11 Q G• 71•1i• ® •CONSTRUCTIONDETAILS

•Casing diameter ofcasing•Type
of screenLength of screen

Type ofpumpCapacityof pump

Depth of pump setting

Date of completion l
WELL LOG

Formations

Sandstone shale limestone From
gravel and clay

To

BAILING OR PUMPING TEST

®v
Pumping rate GPM Duration of test
Drawdown ft Date

Developed capacityStatic
leveldepth to water

Pump installed by

SKETCH SHOWING LOCATION

Locate in reference to numbered

S
t•

Highways St Intersections County roads

No

®5 Ala 5 70
I

is

ere

D5 o

E •37S•C
ea4cWo

57 vdr c 7

so

See reverse side for inptructions

1

O
•

OFF •
• T•

TOVCC 11381



CountyDEPARTMENT

OF NATURAL RESOURCES
Division of Water
1500 Dublin Road

Cb umbus Ohio

No 1852

L Township A_ •1 Sectio f Township

Owner 04t
Location of propertyj ®f° •IV i•i• e LG

CONSTRUCTION DETAILS
4= f

RAILING OR PUMPING TEST

Casing diameter Length of casingZPumping rate GPM Duration of test

Type of screenLength of screen Drawdown ftDateTypeofpumpDeveloped capacity

Capacity of um Static leveldepth to water 0
7

Depth of pump setting®Dateof com letion

Pump installed b u c
p

WELL LOG SKETCH SHOWING LOCATION

Formations

Sandstone shale limestone

gravel and clay

From To Locate in reference to numbered
State Highways St Intersections County roads

5 •t 0 Feet NG

_47 S ®sv 700

scrE 37

004rED
S rt•C vV

6

•••f•vLT• •SG•
•iT• 0 7 $3

4
O

S reverse side for instructions

Drilling

Address

P

Date• •

Signed•
a

TOVCC 11382



DEPARTMENT OF NATURAL RESOURCES
Division of Water

Columbus Ohio

Count y Township

Owner

Section of Township
or Lot Number

Address

114C

Location of

propertyCONSTRUCTION
DETAILS

Casing diameter i iLength of casing •QA01
d

Type of screen Length of screen
Type of pump

Capacity of pump

Depth of pump setting

WELL LOG

Formations
Sandstone shale limestone

gravel and clay

G°i
10U

4 PkZA

From To

PUMPING TEST

pumping rateGPM Duration of test

Drawdown 2 ft Date

Developed capacity

Static leveldepth to water

Pump installed by 41e a
SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

N

S
See reverse aide for inatructiona

4ate p 6 •
0

TOVCC 11383



w eooo •

Location of

propertyCONSTRUCTION

DETAILS

Casing diameter • Length of casing 1t
Type of screen Length of screen
Type of pump •
Capacity of pump w
Depth of pump settingWELL

LOG

Formations

Sandstone shale limestone
gravel and clay

h0l

OHIO WATER RESOURCES BOARD
Department of PUbHcWoska

55 E Broad Sty Columbus 15 Ohio

ectiori of Townahi
TowfSMDG or Lot N be

From

0 Feet

To

Drilling Firm

W Aa
Address

PUMPING TEST

Pumping ratcJ P uration of test
Drawdo ft D t 4ea

Developed capacity

Static level of completed well

Pump installed by

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

See reverse side for instructions

6AWL17

TOVCC 11384

r



County 4t T

Owner

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1500 Dublin Road No 185
Columbus Ohio

Township Section of TownshipB
Location of propert•`=ro

CONSTRUCTION DETAILS

Casing diameter Length of casing2 B
Type of screenLength of screen
Type of pump f•E1C JcT

BAILING OR PUMPING TEST

Pumping PM Duration of test

Drawdown f t Date

r v cu aa aaL

Capacity of pump w Static leveldepth to water °

Depth of pump setting • pS •iC c c cPumpinstalledbyDateDate of completion

WELL LOG SKETCH SHOWING LOCATION
Formations

Sandstone shale limestone
gravel and clay

From To Locate in reference to numbered
state Highways St Intersections County road

C L •T 0 Feet t Nm

140 S•aE

STf AcT 01 c o d
• S

ssq c a R7

5741®sr0 a• 27 ga

c

sipALE

a
g
o

Ay

JIV4 413 0

9G4firC al

Xj
t a

•••• pD

See reverse side for instructions

Drilling Firm

Address

Date sz

Signed

T xi

•i L UL

TOVCC 11385



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK

S bCbe vo MCOYV

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W First Avenue

Cglunzbus 12 Ohio

County M Township

Owner

I

Location

CONSTRUCTION DETAILS

Casing diameter `QLength of casing

Type of screen Length of screen

Type of pump

Capacity of pump

Depth of pump setting

Date of completion®WELL
LOG

Formations
Sandstone shale limestone

gravel and clay

From To

0 Feet Ft

•i

a
iF b

l

N9 278

BAILING OR PUMPING TEST

Pumping Rate•® PW ion of test

Drawdownft Date
Static leveldepth to

waterQualityclear cloudy taste odor
Pump installedby

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

iaawei
N

niilii bat 10I

so

0
Drilling Firm

LfAddress
1

1

a See reverse side for instructions

Date

Signed

TOVCC 11386



iisaeu cis Vns0
DEPARTMENT OF NATURAL RESOURCES

Division of Water

Dublin Road No I A 5
4
0 i

olumbus Ohio

County
°A•U1 Lr Township AA21 Secti f TownshipZ

Owner Address 114ed1SZV1A190

Capacity of pump o Static leveldevth to water

CONSTRUCTION DETAILS
O

Casing diameter Length of casingoj•

Type of screen gth of crn •
Type of pumv• 7•wDepth

of pump setting

IPump
installed bp

Date of completion K t Q 7

eWELL
LOG

gravel and clayL
Formations

Sandstone shale limestone From To

Nm

11387

® AILING OR PUMPING TEST

Pumping rate GPM Duration oftestDrawdownft Date

Developed capacity

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

LA



DEPARTMENT OF NATURAL RESOURCES
Division of Water

Columbus Ohio

Section of Township •j

e
e
¢
¢• or Lot Number +l

CONSTRUCTION
DETAILS

Casing diameter If Length of casing

Type of screen Length of screen

Type of pump

Capacity of pump

Depth of pump setting

PUMPING TEST

Pumping rate GPM Duration of test
Drawdown ft DateDeveloped

capacity

1
Static leveldepth to water
Pump installed by

WELL LOG

Formations

Sandstone shale limestone From To
gravel and clay

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

ORF

TOVCC 11388



PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER

DO NOT USE INK
N 325486

001CountyTownship Section of Township

Owner Addres C®e j1 a I 0
CONSTRUCTION DETAILS

Casing diameter Length of casing

Type of screen Length of screen

Type of pump

Capacity of pump

Depth of pump setting •
Date of completion

WELL LOG
Formations

Sandstone shale limestone From To
gravel and clay

n •E 0 Feet Ft

I AlfDAlhiL

Cybee • r s6•r
srr

4O

L r•4A

R 4

eeeee°ae°eeeea mee

•eeeeeeseo0eboeeooeoeee•r
er

Division of Water

1562 W First Avenue

Columbus Ohio 43212

00

e °eeee y

Drilling Firm

Address 4G® •f • B
A

IL
IN

G

OR PUMPING TEST

Pumping RateGPM Duration of test
Drawdownft Date
Static leveldepth to water
Quality clear cloudy taste odor

Pump installed by
SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

No

w®

so

See reverse aide for instructions

Date

If additional apace is needed to complete well log use rnSxt consecutive numbered for

TOVCC 11389



DEPARTMENT OP NATURAL RESOURCES
Division of Water
1500 Dublin Road

Columbus Ohio

No 185

County 44 o nJ v Township M ••Sectioq of TownshipOwne0 AA h S _Address• ®• C Gf
Location of

BAILING OR PUMPING TEST

®mug 4ILAMCLCE rr J engrn of casing •
Type of screen Length of screen

Type of

Capacity of pump

Depth of pump setting ••
Date of completion

Pumping rateDuration oftestDrawdown
ft DateDevelopedcapacity

Static leveldepth to water fie®

Pump installed byd•L4t•i ll

WELL LOG SKETCH SHOWING LOCATION
Formations

Sandstone shale limestone From To Locate in reference to numbered
gravel and clay

State Highways St Intersections County road

G L 0 Feet 41Ft
0

57X AIP

• Sfi•4GF • s ay

•• t •I e •_ 3A

111147efi 47 Rol D 3

n•o
b

See reverse side for instructions

Drilling FirmL•L Date • c•L ` I`1Y7

Address
qV4 Signed •

p

TOVCC 11390

CONSTRUCTION DETAILS



sm9es0xb maar d°tCl•B•ABe

OR TYPEWRITER
DO NOT USE INK

Noo 2335

County EGL9 Township Section of Townshipd A •
<77 Address

d

W
WW1 2

CONSTRUCTION DETAILS

Casing diameter 4 Length of casing
Type of screen Length of screen
Type of pump

Capacity of pump
Depth of pump setting •
Date of completion 1Z LJ

WELL LOG

Formations
Sandstone shale limestone

gravel and clay

S JMC f
r

SAIJ

CA rS r

SL

bas••wug n mm•av n •o• ••nl•9l 1• ACZ5UUMCES
Division of Water

1562 W First Avenue

From

0 Feet

olumbus Ohio

To

BAILING OR PUMPING TEST

Pumping rate1fGPM Duration off test
Drrawdown ft Bate

Developed capacity

Static leveldepth to water
Pump installed by

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

S
Se verse side for instructions

i

Drilling Firm• ° 1 ®f 9 L I N

•
r Date

OH d® •Address 1
D360 a 4

TOVCC 11391



0
OHIO WATER RESOURCES BOARD

Department of PublicWorks i

553 E Broad St Columbus 15 Ohio

CONSTRUCTION DETAILS

Casing diameter aeti Length of casing

Type of screenLength of screen ®
Type of pump
Capacity of pump

Depth of pump settingWELL
LOG

Formations
Sandstone shale limestone

gravel and clay

Y

From

0 Feet

4i®

To

Drilling

FirmAddress

J 48

PUMPING TEST

Pumping rates ® GPM
Drawl ft

Developed capacity

Duration

of test

Dat ea
o

Static level of completed welk••ft
Pump installed by r

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads

N

See reverse side for instructions

P17
iNILrJ0 j

TOVCC 11392



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK

County

Owner

Location

P

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W First Avenue

Columbus Ohio

If

0No 2 3 •5

G I Townsh Section of ownshi

U_C`Address ` •••
t

A09of propertyC1A X17
CONSTRUCTION DETAILS BAILINGOR PUMPING TEST

Casing diameter Length of casing A
6

Pumping rate GPM Duration oftestTypeof screen Length of scree® Drawdown ®ft Date

Type of pump 11dd
Developed capacity

Capacity of pump s®®G
Static leveldepth to water

Depth of pump setting = p p installed by lGC•
Date of com letion L 6vC 4 i

WELL LOG

Formations
Sandstone shale limestone

gravel and clay

From

0 Feet

To

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County road

N0

17

S
reverse side for instructions

U ruling rnrm
DJAC®BSBUF•O 09 Q®

Address

Q r
l kf vN 0

TOVCC 11393
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PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER Division of Water
DO NOT USE INK 1562 W First Avenue No0 2335

County• a11a Columbus
Ohio

Township L 417Section of Township

Address

Location of propertyuqAa•• • •° ••1_ ci•• c•2
••

CONSTRUCTION DETAILS
09

BAILING OR PUMPING TEST
i

Casing diameter S Length of casing 3° Pumping rateDuration of test
Type of screen Length of scr

Type of pump

Drawdown 0
Developed capacity G

Capacity of pump Static leveldepth tow er
Depth of pump setting = Pump installed by C1
Date of completion fka

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone shale limestone

gravel and clay

From To Locate in reference to numbered
State Highways St Intersections County road

0 Feet dFt N

3 U05tPv rm 1Z

sv y 36

f7

S
See reverse side for instructions

Drilling Firm
PH 6 I`°L 9

PSy

p
D

R
•• 81x I N G Co

0dDOHIOJACO8•B •
Addreas

Signed

TOVCC 11394



0

Date •• •• ••• 1

Lv L ll5

Rq•V l
p i

TOVCC 11395

EPARTMENT OF NATURAL RESOURCES
Division of Water

1500 Dublin Road

Columbus Ohio

Noo 185

owner 115 Address • lt_• •••

Location of propertyAo•J4a
2905 d11f•CONSTRUCTIONDETAILS BAILING OR PUMPING TEST

Casing diameter Length of casingj• Pumping rate IGPM Duration of test
Type of screen Length of screen Drawdown ft Date

Type of pump• Developed capacityCapacityof plump Static leveldepth to water ®
Depth of pump setting Pump installedbyDateof completion42 LOjJ

WELL LOG SKETCH SHOWING LOCATION
Formations

Sandstone shale limestone From To Locate in reference to numbered

gravel and clay
State Hi hwa sg y St Intersections County road

Q`2 •+ 4C 0 Feet N5V M 0r
ff tG• 40

40 92

Y

70
STSTO

T

ipr

j®fz

ST

S
See reverse side for instructions

County Gj



DEPARTMENT OF NATURAL RESOURCES
Division of Water

1500 Dublin Road No0 185
Columbus Ohio

Location of

propertyCounty

hLQIV Township Afj Section of Township f
Owner •u•0t1cG•

CONSTRUCTION DETAILS

Date of completion

RAILING OR PUMPING TEST

Casing diameter • Length of casing 6
pumping rate GPM Duration oftestTypeof screen Length of screen Drawdown ft Date

Type of pump Developed capacity

Capacity of pump Static leveldepth to water

Depth of pump setting• Pump installedbyWELL
LOG

Formations
Sandstone shale limestone

gravel and clay

•v aL •flG

54 AT 6•

SAN03Tot

i5 e ft

IrcFrom

To

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County road

3o

ee reverse side for instructions
O o

• 4 a
Drilling

Address •9••o•Date j Q Y
Signedy a Q

TOVCC 11396



PRESS HARD
Permit NumberT49COUNTY

TOWNSHIP 5077 4L

NNE UILDER fts

AOIJRESS OF WELL LOCATION A
LOCATION OF PROPERTY

CONSTRUCTION DETAILS
CASING Borehole Diameter in GROUT
D Diameter7 in Length X 7 ft Wall Thickness

in C•s•eyMaterial •Volume used rd••
1 Diameter in Length ft Wall Thickness 00Cin Method of installation

G1 ID A ID

T
Depthplaced from a4

ft to •• iAlat=
ype Steel faly MPVC Maher GRAVEL PACK Fitter Pack

ID CDc
o

TiJ
• Material Volume usedntso hreaded Welded Sotvent® M M Maher Method of installation

Liner Length Type Wall Thickness in Depth placed from ft to

SCREEN

Type wire wrapped louvered etc Material

Pltless Device £ Adapter O Preassembled unit

Use of Well $wg e e M4 •

Length ft Diameter in 0 Rotar C bl O
Set between ft and ft Slot

y a e Augered 0 Driven 0 Dug 0 OtherDateof Completion

WELL W ELLTEST
INDICATE DEPTHS AT WHICH WATER IS ENCOUNTERED BBailing _ Pumping O Other

Show color texture hardness and formation T 5est rate gpm Duration of test
sandstone shale limestone gravel clay sand etc

Drawdown r

Qe4 4N if6Uy SC O 7Measured from 0 top of casing 0 ground level _ Other

Static Level depth to water S9 ft Date 307 Ai
Dualit clear clo d t +y u y aste odor Li

RC> LW 57> 6 1 Y Attach a copy of the um ip p ng test record per section 152105 ORC
L GSrd4F fl

•ELf as•e vEWo G •rf Type of pump Saess•o g
Capacity l

w Pump set at 7i

rPum installed b P yG Kp y w

Show distances well lies from numbered state highways
street intersections county roads etc

N

i4t3 •714••iY•G+tE• T9 72s

If eP to oontpiete well lop use next consecutively numbered f rth

S
•

o it F

city State zip I•L•PR_s5 C ®Af• 7r
ODH Registration Numbs Or7 Z=

Completion of sits form

is required by eselbn 152105 Ohio Revised Code We within 30 days after ooh pletion of drilling
W •` •1

ORIGINAL COPY TO ODNR DIVISION OF WATEFI 1939 FOUNTAIN SO DRIVE COLS OHIO 43224

y•
iling irm

Sigma

CR8a

Mw Csatn 3ls otw t1 o men Lcc kaM 01 OW

TI T No
CIRCLE ONE

PROPERTY ADDRESS W r cegrGtct p fTccisc

Date

Z
T

O
V

C
C

11397



1 e I ®•
f •®COUNTY TOWNSHIP 1 SECTICLOT No

CIRCLE ONE

NNERBUILDER SC t3
p0 •• _ PROPERTY ADDRESS 7a 7 C P w h I d

OPE CR SM4 LADDRESSOF WELL OCATIONA

LOCATION OF PROPERTY er vi Ile CL I G p h I V 7

CONSTRUCTION DETAILS

CASING Borehole Diameter 12 in GROUT
P •D Diameter0 in Length1• ft Wall Thidvtess in Material a A o IC Volume used 00

D Diameter in Length

p•
ft Wall Thickness in Method of installation

C
D ED

ype Steel alv c
ID

Depth placed from

ft toTYPe ® t ® ©Other GRAVEL PACK Filter Pack

Joints

1
2

Threaded Welded Solvent

Liner Length Type

SCREEN

M
® Other

Wall Thickness

Material

Method of installation

in Depth placed

fromMaterialPltlsss Device

Use of Well

r®17rrrl rtlumuar
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ADDENDUM TO PAGE 17 PART 2 D

THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

SEASONAL VARIATIONS OF WATER QUALITY AND QUANTITY

Surface and groundwater data contained in the Attachment 14 forms included with this

application indicate the seasonal variances of quality and quantity of the water in this area

The water wells existing in the area give a fairly representative indication of the near surface

water bearing zones that can be found in this region The Probable Hydrologic Consequences of

mining gives a detailed description of these characteristics

Precipitation is one of the principal factors influencing water systems Infiltration of

precipitation increases soil moisture and influences groundwater chemical composition The time

required for infiltrating precipitation to reach lower water bearing zones increases with increasing

depth Depending on the morphological structure character of surface vegetation and intensi of

precipitation the amounts of infiltration also vary greatly Amounts of infiltration subsequehtly

influences the dissolved solids contents of groundwater which in most cases become more dilute

during periods of prolonged precipitation Rainfall data collected at or near the Powhatan No 6

Mine has been included in this application

All the data will show that an increased water quantity and a decrease in chemical constituent

levels is

realized during times of increased precipitation and snow melt ofwinter and spring seasons

while a decrease in water quantity and increase in chemical constituent levels

is

realized in dry

summer and early autumn seasons
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ADDENDUM TO PAGE 17 C

THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

Page I

GROUNDWATER INFORMATION

Naturally occurring groundwater in the permit area is

found primarily in consolidated

rock units that are partially or wholly confined and lie within the geologic interval above the

Pittsburgh No 8 Coal

The water bearing rock units are sandstones limestones and coals with the shales

claystones and siltstones acting as aquitards or confining layers All of these rock types can

contain water in the primary pore or void spaces between the grains making up the rock unit

The primary permeability of the rock units

is

the movement of water through the primarypore

spaces The primary permeability is generally very low The secondary pore space is made up

of openings in the rock mass due to joints fractures or bedding plane partings The secondary

permeability is

the movement of water with in the secondary pore spaces ie fracture openings

Secondary permeability is

much greater than the primary permeability In order to produce

sufficient water for viable water well the well bore needs to encounter the secondary pore

spaces Due to the lithostatic pressure of the rock overburden the fractures and other secondary

pore spaces tend to become smaller and close with increasing depth This reduces or eliminates

the ability of these secondary openings to transmit water Generally fractures and other

secondary openings are limited to with in 100 feet of the surface Also the fractures in the hard

rock units ie sandstones limestones and coals tend to be larger and stay open to greater

depths The fractures in the soft rocks ie shales claystones and siltstones are smaller and

tend to close due to swelling of theses rock types Most of the ground water flow with in the

permit area occurs in the secondary pore spaces of the sandstone limestones and coals that are

located with in 100 feet of the surface The shales claystones and siltstones with in this depth

range act as confining layers

Larger openings in the rock strata saturated zones may be identified by limonitic iron

stained or alkaline stained rocks in the test holes The saturated zone is recharged through

infiltration and percolation at outcrop zones and in some cases by vertical flows through

discontinuities and locally permeable overlying strata The stratigraphic identified in the

Geology Description section shows numerous lithologic units that are probably capable of

transmitting water However the confining lithostatic pressures tend to keep lower strata rock

discontinuities closed or tight so that useful aquifers are generally close to the ground surface

Wells penetrating near surface confined rock aquifers typically exhibit yields of less than one

half gallon per minute Well yield tends to be higher in the valleys than on the ridge tops due to

the presence of more fractures in the valleys

Due to the horizontally and vertically discontinuous nature of the rock units in the permit

area there are no regionally recognized aquifers in the area Wells obtain water from the

locally present sandstone limestone and coal units which the well may encounter These units

are separate by confining layers of shale claystone and siltstone The private water well logs for

wells in the permit area indicate that the wells generally obtain water from several confined

water bearing units
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ADDENDUM TO PAGE 17 C

THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

Page 2

Numerous aquicludes comprised of claystones mudstoaes underclays limestones with

clay lenses and some shales and siltstones are interbedded with the more permeable water

bearing units These less permeable strata strongly influence horizontal and vertical water

movements A portion of the springs flowing from valley walls below the ridge lines probably

originate in the out crop of one of the permeable water bearing units and many can probably be

identified as usually above a less permeable unit

Groundwater quality data obtained from these rock aquifer springs and the wells

generally indicate pH ranges from 61 to 90 alkalinities in excess of acidities high hardness

and low metals concentrations

Wells and springs located within the application area are identified on the Attachment14

forms included with this application Their locations are shown on the Application Map The

affects of the proposed operation on the water supply wells and springs are described in the PHC

section of the permit application
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ADDENDUM TO PART 2 PAGE 18 D 3
THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

SEASONAL VARIATIONS OF WATER QUALITY AND QUANTITY

Surface and groundwater data contained in the Attachment 14 forms included with this

application indicate the seasonal variances of quality and quantity of the water in this area

The water wells existing in the area give a fairly representative indication of the near

surface water bearing zones that can be found in this region The Probable Hydrologic

Consequences of mining gives a detailed description of these characteristics

Precipitation is one of the principal factors influencing water systems Infiltration of

precipitation increases soil moisture and influences groundwater chemical composition The

time required for infiltrating precipitation to reach lower water bearing zones increases with

increasing depth Depending on the morphological structure character of surface vegetation and

intensity of precipitation the amounts of infiltration also vary greatly Amounts of infiltration

subsequently influences the dissolved solids contents of groundwater which in most cases

become more dilute during periods of prolonged precipitation Rainfall data collected at or near

the Powhatan No 6 Mine has been included in this application

In general the data will show that an increased water quantity and a decrease in chemical

constituent levels is realized during times of increased precipitation and snow melt of winter and

spring seasons while a decrease in water quantity and increase in chemical constituent levels is

realized in dry summer and early autumn seasons
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ADDENDUM TO PAGE 18 PART 2 E

THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE
PERMIT D0360

HYDROLOGIC DETERMINATION

these parameters may be temporarily changed

Based on the information submitted in this application the enclosed probable hydrologic

consequences may be expected Individual wells springs or streams mayexperience significant

water loss However this effect is expected to be temporary in some cases Supplies that are

affected permanently will be replaced by OVCC at its own expense by connecting the water user

to another supply The cost of domestic water will be the responsibility of the water user unless

otherwise agreed upon by OVCC and the water user The quality of the surface and ground

water in the application area is not expected to be changed in the long term as a result of the

proposed mining activities Specifically the levels of pH iron manganese total suspended

solids and total dissolved solids are not expected to vary from their original levels However

Some temporary changes to individual ground water and surface water source availability

are anticipated Wells and springs may go dry streams may flow less ponds may dewater

However the effect on sediment yield acidity total suspended and dissolved solids and

flooding are expected to be minimal if any

The effects are expected to stabilize within about two years as the localized water table

reaches equilibrium again Ponds and streams with visible cracks that are draining water will be

repaired Permanent replacement supply systems will be provided if an individual source is

permanently affected

Topographic Setting

The Powhatan No 6 Mine is located in Belmont County Ohio which is within the

Appalachian Plateau physiographic province The topography of the county is typically hilly

with broad rounded ridges and deep vshaped valleys dissecting the terrain Total topographic

relief within the county is approximately 800 ft However within the application area

maximum relief is approximately 326 ft The elevation varies between 1346 ft maximum

above sea level and 1020 ft minimum Figure 1 is a portion of the St Clairsville and

Armstrong Mills Ohio USGS 72 Minute Topographic maps showing the location of the area

of interest

Drainage within the southern portion of the application area occurs to the south through

several streams that are tributaries to Millers Run Captina Creek is the main drainage system

for the southern portion of Belmont County Captina Creek flows eastward to the Ohio River

with the confluence of the two located a
t Powhatan Point Ohio
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Drainage within the northern portion north of State Route 147 of the application area

occurs to the north through several streams that are tributaries to Williams Creek a tributary of

McMahon Creek McMahon Creek is

the main drainage system for the central portion of

Belmont County McMahon Creek flows eastward to the Ohio River with the confluence of the

two located at Bellaire Ohio

Geologic Setting

The bedrock units that underlie the study area consist of Permian through Pennsylvanian

in Age The Permian Age rocks consist of Dunkard Group This sequence covers much of the

study area at the surface Below the Dunkard Group lie the Monongahela and Conemaugh

Formations of the Pennsylvania system The Monongahela Formation is exposed only in the

stream valleys with the underlying Conemaugh Formation not exposed at all Figure 2 is a

generalized stratigraphic column showing the relationship of these bedrock units

The Monongahela Formation consists of the Pittsburgh 8 coal seam at the base through

the Waynesburg 11 coal seam Other coal seams consist of the Redstone No 8A Fishpot

Sewickley No 9 and Uniontown No 10 coal seams Other important members of the

formation are the Redstone Limestone the Fishpot Limestone and the Benwood Limestone all

of which are found above the Pittsburgh No 8 coal seam The remaining portion of the

Monongahela Formation consists of clay sandstone and shale

Above the Waynesburg 11 coal seam the Dunkard Group consists of coal Washington

12 seam limestone sandstone shale and clay The Dunkard Group is

found at the cap of the

hilltops at elevations above sea level of approximately 950 ft and above

Below the Pittsburgh 8 coal seam lays the Conemaugh Formation The Conemaugh

consists of sandstone siltstone mudstone shale clay and limestone Much of the formation

consists of undifferentiated strata however several important members lie relatively close to the

Pittsburgh 8 coal seam These members are the underclay to the Pittsburgh 8 coal seam the

Upper Pittsburgh Limestone the Bellaire Sandstone and the Lower Pittsburgh Limestone These

units are not tapped as aquifers within the study area at present because adequate aquifers can be

found at shallower depths

Hydrology

Bedrock units within the study area are generally tight and have limited `ground water

development potential Domestic well yields are generally less than 5 gallons per minute gpm

with transmissivities usually less than 1000 gallons per day per foot Ground water within the

study area occurs under water table semiconfined and confined conditions Storage coefficients

should range from 102 to 106

Most valuable ground water supplies developed in rock units are dependent on natural

fracturing or secondary porosity and permeability Primary porosity and permeability is

relatively low in the bedrock as is

noted by the relatively low yield of domestic wells and the

reliance on springs for domestic water supplies Approximately 50 of the domestic water
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supplies within the study area rely on springs as the source Most of these springs are contact

springs located along the valley walls where bedrock units of lower permeability and porosity

impede downward infiltration of ground water and force water to discharge as springs

The aquifers within the study area that are tapped for domestic water supplies are local in

extent The relatively flatlying orientation of the bedrock and the high topographic relief ie

deep vshaped valleys of the area tends to isolate many of the aquifers to small upland areas

Therefore the aerial extent of the unit is

limited and so would be the recharge potential

Downward migration of ground water is

also controlled by naturally occurring fractures

These earth fractures while not ubiquitous do occur sporadically over most of the mine plan

area and have an effective depth of less than 200 ft Below 200 ft the fractures may still be

present but are either filled with silts and clays or have healed due to lithostatic pressures

Therefore the enhanced permeability of these fractures is regulated and the relatively low

primary permeability of the units controls ground water flow at depth This premise is based on

the general limited hydraulic communication with the No 6 Mine

It is a generally accepted principal of hydrogeology that joints cleavage and other

fractures tend to be tighter
and have lower permeability with increasing depth This premise is

substantiated at the local level by the water conditions exhibited in the No 6 Mine To date

observations indicate that the No 6 Mine made very little water and that water flow through

There is no pumping from the mine to the outside Most areas of
to the mine is rareitf nuresrac

the mine are essentially dry with no or very little water accumulation What water does

accumulate is generally manmade being used for dust suppression and motor cooling This

general condition no water inflow into the mine was reported to be true with as little as 200 feet

of cover These site specific observations coupled with the general premise of closed fractures

with depth lead to the statements made in the PHC

In a study conducted by Moody and Associates in 1980 the water make of the mine

total water inflow was calculated to be approximately 42 gallons per day gpd per acre mined

or 26880 gpd per square mile Most sections of the mine were essentially dry and water inflow

was generally limited to areas of low cover and stream valleys or fractured zones In the 14

years since that time the minehas progressed to the north away from the Captina Creek valley

Subsequently water inflow into the mine has diminished to the point where water is no longer

pumped outside

In contrast to the mine water make the ground water recharge potential of the area has

been estimated between 100000 and 250000 gpd per square
mile or 155 to 400 gpd per acre

It

thus appears less than 10 to 27 percent of the ground water recharge potential is intercepted by

the mine This data clearly indicates that the majority of the subsurface flow system within the

mine plan area is shallow and is

unaffected by deep mining

A number of years ago when the Powhatan No 6 Mine was owned and operated by The

NACCO Mining Company photo lineaments were traced over the mine area The report from

the project no longer exists but talking to Mr William Siplivy who was associated with the
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project was beneficial Mr Siplivy indicated that the photo lineaments were not associated with

poor conditions in the mine except that the lineaments defined stream channels
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o INTRODUCTION

1

Since 1987 three partial recovery and seven full recovery application areas of the Powhatan No 6

Mine have been evaluated relative to the Potential Hydrologic Consequences PHC of mining

activities These areas which are contiguous are illustrated on the past and future application map

of the permit application and include

Application Year Prepared Prepared By

Area

R03601

R03602

D03601

D03602

D03603

1989

1989

1990

1991

1992

William Siplivy PE CPG partial

recovery

Moody and Associates Inc full recovery

Moody and Associates Inc partial recovery

Moody and Associates Inc full recovery

William Siplivy PE CPG Two

additional applications were prepared by

OVCC using this PHC for two small areas

within the D03603 area They were

D03606 1996

identified as D03604 and D03605 full

recovery

Moody and Associates Inc full recovery

D03607 1998

One additional application was prepared by

OVCC using this PHC for one small area

within the D03606 area It was identified as

D036010 full recovery

Moody and Associates Inc full recovery

D03609 1998 Moody and Associates Inc partial recovery

D036011 1999 Moody and Associates Inc full recovery

This PHC for the longwall Application Area D036012 has been prepared on behalf of the Ohio

Valley Coal Company by Moody and Associates Incorporated The information developed during

preparation of the previous PHCs has been used in the preparation of this PHCthe

Page 1

Revised April 14 2003
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TOPOGRAPHIC SETTING
0
T

h
e

Powhatan No 6 Mine is located in Belmont County in southeastern Ohio The topography of

the entire application area is typical of the Appalachian Plateau Province and is characterized by

narrow rounded ridges and deep Vshaped valleys dissecting the terrain which is underlain by

essentially horizontal sedimentary rocks Topographic relief within the D036012 application area

is approximately 350 feet The lowest elevation is approximately 1010 feet in the Joy Fork valley in

the southwest corner of the application area The highest elevation

is 1360 feet on a hilltop in the

center of the application area

The surface drainage within the application area is to the south and east The southern drainage is

through unnamed tributaries to Millers Run and Joy Fork which are part of the Captina Creek

drainage area The eastern drainage is through Williams Creek Williams Creek is a tributary of

McMahon Creek

Most of the developed water supplies wells and springs are located along the roads in the

application area There

is a concentration of supplies along State Route 147 and a large group of

water supplies in the Centerville area There are large areas of the Joy Fork and Millers Run

drainage area which are undeveloped and have no identified water supplies All of the identified

water supplies are listed on the ATTACHMENT 14C

GEOLOGIC SETTING

A detailed discussion of the stratigraphic and structural setting of the Application Area

is provided

in the Geologic Section of this application However those properties of the geologic setting

pertinent to ground water occurrence and movement are described here

The bedrock units that outcrop in the Application Area belong to the Dunkard Group that is Upper

Pennsylvanian to Permian in age The rocks consist of interbedded sandstone siltstone shale

nnidstone clay fresh to brackish water limestone and coal The Monongahela Formation

Pennsylvanian underlies the Dunkard Group and consists of similar rock types The Pittsburgh

No 8 Coal seam which is the seam to be mined marks the bottom of the Monongahela

Page 2

Revised April 14 2003
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•
Formation According to Mr James M Raab a hydrogeologist with the Ohio Department of

Natural Resources in correspondence to Dave Bartsch of the Ohio Valley Coal Company dated

January 30 1989 water below 250 feet beneath the stream bottoms

is

brackish

In addition there is

considerable horizontal and vertical variability of the rock units Rapid facies

and hydrologic property changes tend to limit the horizontal continuity of the individual rock units

With the exception of major coal seams very few lithologic units are continuous across the

proposed application area Horizontal facies changes and corresponding changes in hydrologic

properties of the rocks tend to enhance the importance of localized flow systems In addition most

available ground water in this region is
limited to the first 100 feet of the surface where enhanced

secondary permeability associated with rock fracturing is present This information is supported by

the OVCC drilling records and from locally developed wells and springs Ground water recharge in

the upland or ridge top areas results in downward migration primarily within this shallow saturated

zone Because the topographic relief between ridge tops often exceeds 100 feet there are Ibcalied

flow systems under the hilltops that are not in hydrologic communication with adjacent hilltops

While the ground water under any given ridge top can be viewed as being continuous the continuity

generally does not extend to adjacent hilltops

The geologic structures in the Application Area consist of gently folded rocks that dipto the

southeast at approximately 40 feet per mile Overburden thickness above the Pittsburgh coal seam

ranges from a low of approximately 300 feet along the Williams Creek valley to a high of

approximately 580 feet along the hilltops in the center of the area Geologic structure can influence

regional ground water flow patterns but local variations in hydraulic properties of the rocks tend to

accentuate localized flow systems

GENERAL HYDROLOGIC SETTING

The source of all ground and surface water in the mine plan area is precipitation Upon reaching the

land surface water that

is not part of direct surface runoff or evapotranspiration infiltrates into the

subsurface and contributes to soil moisture and around water

Page 3
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Within the bedrock aquifer system ground water occurs in primary and secondary openings

Primary openings are pore spaces between sand silt and clay grains formed at the time of sediment

depositions Primary permeability is

the ability of water to move between pore spaces In this area

primary permeability is very low and limited ground water movement occurs in hard or soft rocks

as a result of primary openings Stoner 1983 Siplivy 1992

Secondary porosity and permeability is

formed by fractures or partings in the rock mass Most

available ground water in the application area occurs within the first 100 feet helow the surface

within these secondary openings and the success of a water well in terms of yield potential is

dependent upon the well encountering water filled fracture zones that transmit enough water to the

well bore to meet the wells intended use Schmitt et al 1983 Waite 1987

Fractures are not ubiquitous in the area however and are not interconnected over large areas For

these reasons it is very difficult to identify aquifers over large areas and the ground water flow

system tends to be made up of small localized fracture controlled systems While fractures in hard

rocks tend to stay open better than fractures in soft rock the horizontal and vertical variability of

even the hard rock units tend to produce hydraulically isolated areas

In addition fractures tend to close at increasing depths due to overlying lithostatic pressures

thereby limiting the effective depth of the ground water flow system Stoner 1983 This condition

is

evident throughout the Powhatan No 6 Mine The mine in general is very dry with very minor

amounts of water inflow limited to the low cover areas generally less than 200 feet The

overburden thickness in the application area ranges from 300 feet to 580 feet No water inflow into

the mine is expected in this application area

Based on an evaluation of the geologic units presently supplying water to wells or springs in

the

Application Area four aquifer units have been identified within the D036012 hydrologic

boundary These units which are also outlined on Form 14B of this application are summarized

below

Page 4
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During full recovery mining where the roof is allowed to collapse existing fractures are often

reopened and new fractures are created Typically a rubble zone develops above the extracted coal

seam with a gradually reduced fracture density pattern above the rubble zone However the

fractures developed by subsidence are normally a poor interconnected network of cracks and are

rarely continuous from the land surface to the mine void Rauch 1987 This condition

is

evidenced by the fact that recent longwall mining at the No 6 Mine has not resulted in large

volumes of water inflow in the longwall or adjacent areas personal communication with D
Bartsch 2003

Based on an evaluation of the geologic units presently supplying water to wells or springs in the

Application Area four aquifer units have been identified within the D036012 hydrologic

boundary These units which are also outlined on Form 14B of this application are summarized

below

Aquifer A Unconsolidated Material

Includes the layer of weathered bedrock above solid bedrock and unconsolidated deposits along
stream valleys

Aquifer B Washington No 12 Cyclotheon

Includes the rock sequence from the Washington Coal Bed to the surface of the consolidated

bedrock Occurs from approximately 350 feet to 500 feet above the No 8 Pittsburgh Coal Bed

Aquifer C Waynesburg No 11 Cyclothem

Includes the rock sequence from the Waynesburg No 11 Coal Bed to the Washington No 12 Coal

Bed Occurs from approximately 250 feet to 350 feet above the No 8 Pittsburgh Coal Bed

Aquifer D Sewickley No 9 Cyclothem

Includes the rock sequence from the Sewickley No 9 Coal Bed to the Waynesburg No 1 1 Coal

Bed Occurs from approximately 90 feet to 250 feet above the No 8 Pittsburgh Coal Bed

These units are only recognized as aquifers where they occur within 100 feet of the surface where

secondary porosity and permeability is greatest
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WATER SUPPLIES

The water supplies that serve domestic and agricultural needs have been inventoried within the

hydrologic boundary of the Application Area The Application Map illustrates the location of these

supplies ATTACHMENT 14C lists both the used and unused supplies identified in the Application

area Only the used supplies are discussed in the PHC

A summary of the pertinent data for the used wells and springs is provided on TABLE A Wells

and TABLE B Springs which are attached as an addendum to Page 18 Part 2 F1

In addition used ponds are shown on Attachment 14D

EVALUATION OF HYDROLOGIC IMPACT IN PREVIOUSLY MINED AREAS

Literature Review

Since 1972 when the Powhatan No 6 Mine was opened considerable research has been conducted

relative to the impacts on the ground water flow system by longwall mining in the western

Pennsylvania northern West Virginia and southeastern Ohio areas This literature database was

reviewed as a guide to selecting those variables pertinent to predicting the hydrologic consequences

of mining in the application area An annotated bibliography of this literature is provided as the end

of this report

Stoner 1983 Rauch 1984 Cifelli 1986 and Dixon et al 1988 1990 explored the

relationship between overburden thickness and effects on ground water levels In general a

conclusion was drawn that there is an inverse relation between overburden thickness and

detrimental impacts to water levels Aquifers less than 200 feet above longwall mines are more

likely to be partially
dewatered than aquifers greater than 200 feet above the mine
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The importance of rock fracturing was investigated by Dixon et al 1990 Parizek 1971 Schubert

1980 and Stoner 1983 The studies concluded that secondary rock fractures have a major

influence on ground water occurrence and movement In addition Rauch 1984 determined that

rock lithology of the overburden material was important in evaluating hydrologic impacts of

mining In general the presence of a high percentage of soft rocks such as shale clay and

mudstones minimizes negative impacts

Walker 1988 and Leavitt et al 1992 indicated the position of the water supply over the longwall

panel affected the degree of hydrologic impact In general the greatest water level declines

occurred directly over the panels and decreased away from the panels Water wells outsidethe angle

of draw were generally unaffected

Leavitt et al 1992 found a strong correlation between topographic position and water level

declines over longwall mines In general where overburden thickness exceeded 300 feet the

greatest impacts occurred in hilltop wells and springs a lesser impact was noted

in hillside wells

and springs and the least impacts were noted in valley bottom wells and springs

Leavitt et al 1992 and Tiernan et al 1986 made a correlation between hydrologic base level and

water level declines In general the closer the bottom of the well or sprin is to the local

hydrologic base level the less severe and less permanent are the impacts However Leavitt noted

that base level and topographic position are similar variables and topographic position proved to be

a more reliable variable in predicting hydrologic impacts

These variables which include overburden thickness local rock lithology position over the

longwall mining panel topographic position and local hydrologic base level are used here to

evaluate the potential hydrologic impacts in the application area

Quantity Impacts In Previously Mined Areas

The monitoring data from wells and springs in the mined sections of Areas D03602 D03603D03606and D03607 analog areas were evaluated to determine the variables that may affect the

impact of mining on water supplies Hydrographs of well water levels and spring Ilows in the

areas that have been undermined and have detailed monitoring data were in orderanalog prepared
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to complete this evaluation A total of 56 well hydrographs and 42 spring hydrographs have been

evaluated Copies of the hydrographs are attached as APPENDIX A It has been OVCCs policy to

measure water levels and flow rates on a monthly basis for one year prior to undermining until the

longwall face is within 3 weeks of undermining the supply at which point monitoring frequency is

increased to a weekly basis Monitoring is

reduced to a monthly basis 3 weeks after undermining

and discontinued after one year upon approval of the Request to Cease Monitoring by the

Division The distance to and from the face

is represented on the graphical data by positive numbers

distance from water supply to advancing face and by negative numbers distance in feet to face

after it passes the water supply

Each of the hydrographs includes both static water level measured in feet from the top of casing or

spring flow rates in gpm and the position of the panel through time At any point in time as the

panel approaches passes by and moves away from the supply the flow rate or static water level can

be determined In addition the variables that may affect the impacts of mining on the water
supljly

are listed on the hydrograph These include surface elevation depth of wells topographic position

as hilltop hillside or valley bottom hydrologic base level elevation position in

relation to mining

as outside mine area over the gates or chain pillars of the panel over the quarter panel or over the

midpanel the overburden thickness and the percent of soft rock in the overburden

Based on the observed changes in water levels or flows the water supplies were placed in one of

four categories These categories describe the impact that mining had on the water supplies The

following are the categories and the criteria that define each category

a No Impact Water levels for wells or flow rates for springs did not decline during mining

Minimal Impacts Water levels for wells or flow rates for springs either did not decline during

mining or returned to premining conditions within two months of undermining

Moderate Impacts Water levels for wells or flow rates for springs decline during mining but

return to prernining ranges within two to six months after mining

Severe Impacts Water levels for wells or flow rates for springs decline during mining and do

not return to premining ranges within six months or the duration of the monitoring period after

undermining
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Of these 56 wells evaluated 24 43 percent had minimal impacts as a result of mining 7 13

percent were moderately impacted by mining and 25 45 percent were severely impacted as a

result of mining The well hydrographs are attached as APPENDIX A

There is not a discernible correlation between the minimally impacted wells the moderately

impacted wells or the severely impacted wells and the variables of overburden thickness

overburden lithology position over the panel or well depth This may be attributed to the relatively

narrow range of difference in these variables for the wells evaluated There i s however an

apparent relationship between topographic position and the impacts of longwall mining on water

well supplies Ingeneral at the Powhatan No 6 Mine fewer wells in a valley setting experienced

significant water level declines than wells located on hillsides or hilltops This is consistent with the

investigations of Mr Bruce Leavitt et al who reported a similar finding regarding the relationship

between topographic position and impacts on wells in their 1992 report Effects of Longwall Coal

Mining on Rural Water Supplies and Stress Relief Fracture Flow Systems

The conclusion derived from this data analysis is

that of the wells in Application Area D036012

in which the geologic settings are similar to those in the analog areas 43 percent may be minimally

impacted by mining with no changes in water levels or water levels that recover within two months

of undermining 13 percent may be moderately impacted with water level declines that recover

within six months and 45 percent may be severely affected with water level declines that do not

recover within six months Wells located on a hilltop or hillside andor over the quarter or mid

panel have a higher potential of being severely impacted by mining Wells located in a valley

bottom over gates or outside of the panel have a higher potential of being minimally impacted by

mining

An evaluation was also performed for the developed springs that were undermined in the analog

areas Of the 42 springs evaluated 3 7 percent had minimal decreases in flow rates no decrease or

recovery within two months 1 2 percent had moderate decreases in flow rates decreased flow

rates with recovery within six months and 38 90 percent had severe decreases in

flow rates

decreased flow rates that do not recover to premining levels within six months The spring

discharge graphs of the individual springs are attached as APPENDIX A
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For developed springs there is not an apparent relationship between the minimally impacted springs

the marginally impacted springs and the severely impacted springs and the variables of overburden

thickness overburden Lithology position over the panel topographic position and aquifer zone

The conclusion based on this data analysis is that of the springs in the D036012 Application Area

in which the geologic settings are similar to those in the analog areas 7 percent o1 the springs may

be minimally impacted by mining 2 percent may be moderately impacted by mining with

temporary decreases in flow rates that persist for less than six months and 90 percent may be

severely impacted by mining with decreased flow rates that do not recover within six months

There was no apparent relationship between the physical setting of springs and the impacts of

mining on springs

Beginning in 1999 Ohio Valley examined two sets of data to determine when and where impacts to

wells and springs occurred A discussion of this data follows

1 In the Addendum to Part 2 Page 18 F 1 entitled Spring Impacts Distances from

Longwall Panels and Impacts to Soil Moisture and Tree Growth it was determined that

impacts to springs located off the ends of longwall panels are limited to 300 ft from the

panel ends Impacts to springs located off the sides of longwall panels are limited to 500 ft

This study addressed springs only The study also indicates that soil moisture was not

affected by longwall mining

2 In a second addendum to Page 18 Fl a set of wells and one spring that were monitored

daily for several months is referenced The conclusions of the second study showed that

impacts to the monitored wells were limited to 1 1 l f
t to 460 f
t from the side of a longwal I

panel The impacts to these wells that were impacted did not occur until the longwall face

was past the source The spring in this study was not impacted by the adjacent panel and

was only impacted when the longwall face was well past the spring In an earlier analysis

done for the PHCs for D03603 6 and 7 the data showed that as the longwall face

approached a source the furthest distance that the longwall affected a well was 700 ft

directly ahead of the advancing face

Page 10

Revised tune 13 2003

TOVCC 11421



Impacts to the sides of panels for wells and springs were found to occur at about 500 ft At the end

of panels springs were impacted at a distance of about 300 ft Wells located at the end of panels

may be impacted when the longwall face is within about 700 ft

Based on a review of the existing literature it is expected water flow in selected sections of first

order streams where overburden thickness exceeds 200 feet may be temporarily reduced over

relatively short stream segments Due to the high percentage of soft rocks in the mine overburden

the overburden thickness and the minimal amount of water that enters the mine any stream water

loss that may occur is not expected to drain into the mine

This generalized theory for areas with 200 feet or more of cover is supported by the data generated

by the OVCC in the analog areas where undermining has occurred and hydrologic changes have

been monitored These areas are in very similar hydrogeologic settings and a lowering of the water

table under the hilltops and higher elevations

is documented in water wells and spring flows It is

expected that any reduction in stream flows will be limited in the upper elevations prnnar_ly in the

first order streams Inspections of streams that were undermined indicate that the streams appear to

have returned to normal flow conditions with in several years after _nining personal communication

with D Bartsch 1999

Four stream segments that were monitored in the pre and postmining phases in the analog areas

were selected at random for detailed evaluation 1Iydrographs of these four data sets are presented

on APPENDIX B at the end of this report These data verify the general predictions listed above are

verbalized as follows

Monitoring Point U34067
This unnamed tributary to Williams Creek was monitored for flow rates on twelve separate

occasions prior to undermining and 14 times post undermining This first order stream is

shown on

the USGS Topographic map as an intermittent stream and there was approximately 265 feet of

overburden in the area There was no apparent impact on stream flow as a result of undermining

Monitoring Point U34144

This unnamed tributary to Williams Creek was monitored for flow rates on nine separate occasions

prior to undermining and 15 times post undermining This is a first order stream and

is

shown as
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intermittent on the USGS Topographic map There

is approximately 288 feet of overburden in the

area There was no apparent impact on stream flow as a result of undermining

Monitoring Point U34038

This point on Williams Creek was monitored for flow rates on 12 occasions prior to miniiic and

nine times post mining Williams Creek

is a third order stream and has perennial flow There is

approximately 250 feet of cover at this location There was no apparent impact on stream flow as a

result of undermining

Monitoring Point U29C

Flow in this first order intermittent stream was monitored on twelve occasions prior to undermining

and 13 times after undermining The overburden thickness is approximately 260 feet No apparent

impacts were noted as a result of undermining

There were no impacts observed to a wetland on the Simpson property undermined in March 2001

Personal Communication D Bartsch OVCC See the Addendum to Page 30 K 5b

Quality Impacts In Previously Mined Areas

The water quality effects of longwall mining on the ground water flow system were also reviewed

A total of 38 wells and 32 springs were evaluated The 70 water supplies were located over the

analog areas In each case an effect on water quantity in terms of reduced water levels or reduced

flow rates was documented and water quality data was available both before and after the impacts

occurred A summary of the water quality data for those supplies is presented in TABLE 1 which

presents the range of water quality in both the premining and postmining phases for pH acidity

alkalinity iron manganese hardness sulfate and nitrates

This data indicates the water quality changes from the premining to the postmining phase are

relatively minor However the following trends were noted

For Wells

Sixteen of the 38 wells exhibited increasing levels of iron in the postmining phase

Eight of the 26 wells tested for manganese exhibited increasing levels of manganese

in the postmining phase
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For Springs

Eleven of the 32 springs exhibited increased iron levels in the postmining phase

Seven of the 32 springs exhibited increased manganese levels in

the postmining phase

Eight of the 32 springs exhibited increased hardness levels in the postmining phase

Typically the iron and manganese increases were temporary and did not persist
for more than a

year Other constituents did not change after mining

i
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PROBABLE HYDROLOGIC CONSEQUENCES STATEMENT

Surface Water

Based on information from the analog areas minimal to no impacts are expected to streams ponds

and wetlands in the proposed application area For streams minimal impacts are described as a

temporary reduction in flow over relatively short segments Ponds or wetlands have not had

impacts historically at the Powhatan No 6 Mine Please see the Addendurns to Page 30 Part 3 K

5b and d for further information

Ground Water

The data generated in the analog areas indicate that ground water levels may decline as mining

passes under an area Some recovery of ground water levels occurs after mining has passed

0 Post Mining Water Breakouts

The area with the lowest cover is located in the southeast corner of Application Area D036012 in

the Joy Fork valley The lowest surface elevation in the Application Area
is approximately 1010

feet nzsl The maximum coal elevation in the Application Area is approximately 810 feet msl or

200 feet below the lowest surface elevation The lowest surface opening elevation for the entire

Powhatan No 6 Mine is 847 feet msl The maximum coal elevation in Application Area D036012

is approximately 810 feet msl or 37 feet below the lowest surface opening The highest coal

elevation in the Powhatan No 6 Mine is approximately 845 msl or 2 feet below the lowest surface

opening in the Powhatan No 6 Mine The 845 foot coal elevation is located in the D03607

Application Area to the north of the D036012 area No post mining water breakouts are predicted

to occur due to mining in the D036012 area
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Water Supplies

The potential impacts on the used water supplies by mining have been evaluated based on

monitoring of springs and wells in the analog areas and a review of pertinent literature

Most developed water supplies that are undermined by the longwall or within several hundred feet

of the longwall will most likely experience a decline in static water level or flow The amount of

this decline appears to be dependent on the topographic position of the water supply Hilltop water

supplies may be impacted more often than water supplies located in valley bottoms Springs are

generally more significantly impacted than wells Approximately 90 percent of the springs

undermined may experience decreases in lasting more than six months Approximately 45 percent

of the wells may have declines in static water levels that do not recover within six months Some

temporary quality impacts are anticipated resulting in increased levels of iron and manganese

MEASURES TO MINIMIZE DISTURBANCES TO HYDROLOGIC BALANCE

The measures to be used to minimize disturbance hydrologic balance through out the application

area are described in the Addendum to Page 26 E 13 Additionally nolongwall mining is

planned under designated old growth forest areas

Page 15

Revised June 13 2003

TOVCC 11426



T
e
o

L
E

I

O
h
io

V
a
ll
e
y

C
o
a
l

C
o
m

p
a
n
y

A
p
p
li
c
a
ti
o
n

A
re

a

D

0
3
6
0
1
2

G
ro

u
n
d

W
a
te

r
Q

u
a
li
ty

S
u
m

m
a
ry

P
re

a
n
d

P
o
s
t

M
in

in
g

W
a
te

r
Q

u
a
li
ty

A
p
p
li
c
a
ti
o
n

A
re

a
s

R
0
3
6
0
2

D
0
3
6
0
1

D
0
3
6
0

2
D

0
3
6
0
3

pH

A
c
id

A
lk

Ir
o
n

M
a

n
g

a
n

e
s
e

H
a

rd
n

e
s
s

S
u

lf
a

te

S
u
p
p
ly

N
o

P
r
e

S
U

P
o
s
t

S
U

P
r
e

m
g
ll

P
o
s
t

m
g
ll

P
r
e

m
g
ll

P
o
s
t

m
g
0

P
r
e

m
g
ll

P
o

s
t

m
a

n
P

r
e

m

P
o

s
t

m

P
r
e

m

P
o

s
t

m

P
r
e

m

P
o

s
t

m

S
P

2
1

7
3
8
2
6

7
2
8

3
5
4
7
4

7
2
3
0
4

3
9
1
9
0
9

7
4
1
8
6
7
7

0
0
3
0
0
8

<
0
0
4
2
8

1
0

0
1

0
6

1
0

1
2

1
8

3
7

4
1

2
4

4
7

S
P

2
2

7
7
7
8
3

7
1
7
7

5
3
8
1

2
7
0
3

4
7
8
8
7

5
8
9
9
4
5

0
0
4
0
0
6

0
0
8
0

7
6

1
0

5
1

1
9

9
5

1
3

6
5
5
2
6
6

1
0

7
8

S
P

2
3

6
3
7
1

6
8
6
7
9

1
5
3
4
0
4
7

2
2
6
6
8
4

9
8
4
2
1
1
2

1
5
0
3
0
4
6

0
1
1
0
9
7

2
0
4

6
2

1
2

7
3

5
7

2
9

4
7

7
8

7
0

8
1

1
0

5
2

2
0

S
P

2
4

6
4
7
4

6
9
7
3

1
1
4
2
7
5

2
2
1
5
4

8
2
4
6
1
1
8

4
4
6
9
1
8

<
0
0
4
0
1
8

<
0
0
4
1
1
5

1
9

8
2

7
6

1
4

4
2

6
7

5
0

8
4

4
2

8
3

S
P

3
0

6
7
4
7
3

6
9
7
5

3
1
6
1
4

0
2
9
8
3

2
6
5
1
0
0
5

1
2
9
6
2
2
6
6
7

0
0
1
0
1
8

<
0
0
4

0
3
4

1
9

3
2

1
7

1
6

6
3

2
0

8
9

9
7

2
6

6
1

S
P

3
1

6
6
1
7

6
2
7
1

0
8
1
6

1
1
4
3
4
3
9

7
0
1
6
6

3
8
4
2
2
4
3
9

<
0
0
2
0
2
4

<
0
0
4
3
9
5

1
1

4
2

6
3

1
0

0
3

1
9

4
4
8
9

4
1

5
0

S
P

3
5

7
3
7
7

7
3
7
6

8
4
1
1
6

1
0
8
1
5

1
3
9
4
2
1
6
2

1
1
0
2
5
1
4

<
0
0
4
0
5
2

0
0
7
0
9
4

1
7

6
2

7
6

1
8

0
2

7
6

2
4

5
6

3
6

4
1

S
P

3
6

6
9
7
5

7
4

0
2
4
3
2

1
4
6

4
6
6
1
7
6

1
7
4
6

0
0
6
2
1
2

1
6
7

2
2

2
6

2
2
0
0

3
3

5
4

4
6

S
P

3
8

7
3
7
9

7
5
7
8

0
2
4
8

2
8
1
3
4

1
3
6
2
1
2

1
4
2
4
1
7
8
6

0
0
5
0
6
4

0
0
9
0

2
2

1
0

0
2

1
5

1
5

1
2

2
9

1
2

6
1

2
0

4
4

S
P

3
9

7
2
7
7
6

7
7
8
4

7
1
5
6

<
1
5
8

1
5
5
8
1
6
9
6

4
7
1
9
0

<
0
0
4
3
4
7

0
0
7
0
3
3

0
0
6
1
8
4

1
3

6
2

3
0

<
1
0
0
3
6

1
7

5
0

S
P

4
1

6
6
7
3

7
6

9
1
4

1
7

6
0
1
7
8

1
6
7

0
2
2
3

0
5
3

<
0
0
2
0
6

0
3

8
0

2
1

6
1
7
2

2
0

4
2

3
2

S
P

4
4

7
0
7
4

7
3

2
4
4
6

0

1
8
8
2
0
6

1
7
3

<
0
0
4
0
8

0
1
8

<
0
0
2
0
2

<
0

0
2

2
3

5
2

5
1

3
0

1
3

6
4

3
4
5

S
P

4
5

6
7
7
1

6
7
6
8

1
5
7
7
5
6
2
4

4
4
1
1
2

1
1
5
8
1
6
8
9
1

5
3
4
1
2
7

<
0
0
4
0
0
9
0
2
4

1
6

0
2

3
6

7
6

1
2

0
3
4
4
9

1
6

4
3

S
P

9
3

7
2
7
8

7
2
7
6

0
5
2

5
8
9
6

6
3
6
5
3
2
4
8

1
2
2
6
1
6
0

0
0
1
4
5

0
1
6
0
9
5

8
0
4
2
4
0

1
4

2
1

9
0

1
7

3
7

3
3

3
4

S
P

1
7
2

7
3
7
7

7
1
7
9

7
6
1
9
4

7
2
1
6
8

1
6
5
2
1
2
4

1
7
0
2
0
0

0
0
9
1
2
7

0
0
4
0
2
4

2
6

1
2

8
0

2
3

9
3

1
0

2
3

4
2

2
9

4
2

S
P

1
7
3

6
8
8
2

7
4
7
8

6
2
1

6
8

7
9
1
3
2

9
6
1
3
3

<
0
0
4
2
5

0
4
1

3
<

0
0
2
0
2

<
0

0
2

1
2

4
1

6
8

1
4

6
1

8
2

2
1

4
4

3
1

4
9

S
P

1
7
4

7
2
7
9

6
1

1
6
4
0

9

2
0
2
0
4

3
0

<
0
0
4
1
5

2
6

<
0

0
2

<
0

0
2

1
8

6
2

0
0

1
8

2
1

0
3

8
1

8

S
P

1
7
5

7
4
7
7

7

1
7
4
7

5
8

1
6
6
2
3
8

3
1

1
7

4
1

0
5

2
0

0
3

2
7

2
4

0
1

6
6

2
4

5
1

1
2

T
A

B
L
E

1

P
a
g
e

1

o
f

3



T
A

B
L
E

I

O
h
io

V
a
ll
e
y

C
o
a
l

C
o
m

p
a
n
y

A
p
p
li
c
a
ti
o
n

A
re

a

D

0
3
6
0
1
2

G
ro

u
n
d

W
a
te

r
Q

u
a
li
ty

S
u
m

m
a
ry

P
re

a
n
d

P
o
s
t

M
in

in
g

W
a
te

r
Q

u
a
li
ty

A
p
p
li
c
a
ti
o
n

A
re

a
s

R
0
3
6
0
2

D
0
3
6
0
1

D
0
3
6
0

2
D

0
3
6
0
3

4
pH

A
c
id

A
lk

Ir
o
n

M
a

n
g

a
n

e
s
e

H
a

rd
n

e
s
s

S
u

lf
a

te

S
u
p
p
ly

N
o

P
r
e

S
U

P
o
s
t

S
U

P
r
e

m
g
ll

P
o
s
t

m
g
ll

P
r
e

m
g
ll

P
o
s
t

m
g
ll

P
r
e

m
g
ll

P
o
s
t

m
a

n
P

r
e

m
g
I

P
o

s
t

m
g
I

P
r
e

m
g
ll

P
o

s
t

m
g
ll

P
r
e

m
g
ll

P
o

s
t

M
O

S
P

1
7
6

7
1
7
6

6
9

1
1
3
1

4
9

1
5
0
2
0
1

1
3
1
1
6
6

<
0
0
4
1
8

0
7
1
5

<
0
0
2
0
4

<
0

0
2

2
1

6
3

0
4

2
1

0
2

5
2

3
3

4
9

2
5

4
9

S
P

1
9
8

7
8
7
7

6
9
7
4

5
8
3
1
8

7
2
2
0

1
5
9
6
1
9
8
6

1
2
3
6
2
8
0

<
0
0
4
0
1
5

0
0
4
0
6

1
7

3
2

5
2

2
1

6
3

7
8

2
4

4
3

5
3

7
0

S
P

2
1
6

6
8
7
7

6
7
6
8

4
7
4

5
1
0

7
0
1
1
9

5
1
5
3

0
5
5
2

1
4
1
7

<
0

2
0

6
<

0
0

2
9

0
1

4
7

7
5

8
1

1
5

3
8

2
3

2
7

S
P

2
2
0

6
8
7
7

7
6

5
6
2
5
4

4
4

2
0
4
1
9
6
8

1
5
0

0
0
8
1
6
6

5
2

5
8

2
6

4
1

8
8

1
0

5
4

4
4

W
2
4

7
1
7
9
3

6
9
8
2

9
4
1
8
3

6
2
7
2
7
6

9
6
1
4
8

1
1
6
4
7
1
6
9
8
6

<
0
0
2
0
0
9

0
0
8
1

0
5

0
0
2
0
0
4

0
0
2
0
6
9

1
2

1
1

6
3

1
5

4
2

0
0

3
7

6
6

1
3

9
7

7

W
2
5

6
8
8
7
7

7
4
7
7

4
2
6
7
3

1
0
2
6
3
8
8

8
3
1
1
2

1
1
4
2
1
1
6
6

0
0
4
1
4

<
0
0
4

2
7
8

<
0

0
2

0
0

4
<

0
0

2
0

5
6

1
3

9
1

5
7

1
8

8
2

1
5

7
6

8
0

3
0

4
0

W
2
6

7
2
8
7
5
7

7
3
7
5

1
6
2
3
7
5

2
2
2
3
5
1
2

1
8
6
2
1
4

2
0
4
2
2
2
9
6

0
0
4
0
1

0
0
6
0
7
4

0
0

3
<

0
0

2
0

0
7

2
1

7
3

0
8

2
5

8
2

8
0

6
1
7
5
2

2
3

4
9

W
2
8

7
2
7
4
1

7
7
5

1
8
2
3
4

7
6
6
2
8

1
6
3
1
8
9

2
5
3
2
6
6
8

1
0
3
1
3
4

<
0
0
4

7
9

0
1
8
0
2
7

<
0

0
2

0
4

1
2
3
8
2
6
1

2
6

6
3

0
4

5
6

6
9

1
4

3
5

W
3
0

7
4
9
7
6
5

7
3
7
6

8
3
1
1
6

1
0
2
0
7
1

1
4
2
0
6

1
0
8
2
4
8
4

0
0
4
0
0
9

0
0
4
1
2
4

0
0
1
0
0
3

<
0

0
2

0
0

7
2

5
9

2
8

9
2

9
6

3
1

2
5

6
5

9
4

3
5

9

W
3
3

6
9
7
6
1

7
1
7
8

1
4
5
2
5
3
2

2
0
2
3
4
8

1
5
0
1
1
9
6

2
2
2
3
1
8
6
6

<
0
0
4
0
1
7

<
0
0
4
0
1
1

<
0

0
2

0
0

3
<

0
0

2
0

0
8

2
1

4
2

4
2

1
5

5
2

4
0

3
4

5
8

3
2

1
1

5

W
3
4

6
8
0
9

6
5
7
1

1
2
2
2
4
1
3

0
3
3

2
9
6
4
1
6
0
1
7

4
8
6
1
1
3

0
1
1
3
0
1

<
0
0
2
1
4
1

<
0

0
2

0
8

5
<

0
0
2
1
0
0
5

1
3

6
2

8
2

1
5

5
1

9
0

4
9

6
7

5
2

5
6

W
3
8

7
3
7
5
7

6
9
7
6

9
0
5
1
7
3

1
1
4
4
3
2

1
9
4
2
3
1

1
7
1
2
2
3
4

0
0
9
8
5
4

0
0
7
5
6
2

<
0

0
2

0
2

6
0

0
2

0
2

1
9

8
2

3
3

1
9

8
2

7
2

3
7
6
4
6
4

2
9

4
6

W
4
4

7
1
7
5

7
3
8
9

1
2
7
1
4

0
4
0
8

7
6
3
4
3
9

2
9
8
2
6
8

0
0
4
1
9
8

<
0
0
4

2
0
9

<
0

0
2

0
4

5
<

0
0

2
0

0
7

2
1
9
3
7
1

1
1

1
2

6
4

<
1

0
1

4
0

3
3

1
0

0

W
51

7
3
7
8

7
8

0
4
0

1
4

1
5
8
2
4
3

2
8
6

0
0
4
6
5

0
7
7

<
0
0
2
2
3

0
0

5
8

4
2

7
7

9
7

2
6

6
8

4
4

W
5
2

7
4
7
8

7
4
8
2

0
2
8
4

4
2
2
0
0

1
4
1
2
5
5
6

1
9
2
2
1
3

<
0
0
4

0
2
2

0
0
6
0
2
5

9
1

2
8

0
2

5
6

3
0

3
3

1
6

2
4

7
6

3

W
5
3

7
4
7
8

7
4
7
8

0
1
6

8
1
6

9
6
2
1
4

1
7
1
2
1
3

<
0
0
4
1
3

1
6
7
5

<
0
0
2
0
5

0
6

0
8

8
4

2
5

6
2

2
8

2
4

2
1

1
5

6
3

5
4

9

W
5
4

7
3
7
7

7
4

0
1
9
2

8
8
1
2

9
4
2
6
8

1
9
2
2
4
0

<
0
0
4
3
0
6

0
9
1
2
7

7
6

2
3

2
5

6
1

2
0

1
1

7
1

8
6

1
0

9

W
5
5

7
3
7
6

7
7
8
3

0
5
4

4
1
1

1
8
4
2
1
4

1
7
7
2
2
1

<
0
0
4
2
4

0
7
1

4
<

0
2

0
9

<
0
0
2
4
2

7
1

2
7

2
1

2
0

2
3

2
3

5
6

3
2

4
0

7

T
A

B
L
E

1

P
a
g
e

2

o
f

3



IS T
A

B
L
E

I

O
h
io

V
a
ll
e
y

C
o
a
l

C
o
m

p
a
n
y

A
p
p
li
c
a
ti
o
n

A
re

a

D

0
3
6
0
1
2

G
ro

u
n
d

W
a
te

r
Q

u
a
li
ty

S
u
m

m
a
ry

P
re

a
n
d

P
o
s
t

M
in

in
g

W
a
te

r
Q

u
a
li
ty

A
p
p
li
c
a
ti
o
n

A
re

a
s

R
0
3
6
0
2

D
0
3
6
0
1

D
0
3
6

0
2

D
0
3
6
0
3

pH
A

c
id

A
lk

Ir
o
n

M
a

n
g

a
n

e
s
e

H
a

rd
n

e
s
s

S
u

lf
a

te

S
u
p
p
ly

N
o

P
r
e

S
U

P
o
s
t

S
U

P
r
e

m
g
ll

P
o
s
t

m
g
I

P
r
e

m
g
ll

P
o
s
t

m
g
ll

P
r
e

m
g
ll

P
o
s
t

m
g
ll

P
r
e

m

P
o

s
t

m
g
ll

P
r
e

m
g
ll

P
o

s
t

m
g
ll

P
r
e

m
g
ll

P
o

s
t

m

W
5
6

7
7
6

7
5
7
8

0
8
6
4

1
0
6
1
3

1
5
6
3
0
0

2
0
7
2
5
0

0
0
2
1
7
3

0
1
0
5
8

2
4

4
0

3
2

4
4

3
1

3
3

1
8

4
3

5
7

2

W
5
7

6
8
7
8

7
3
7
8

0
2
2

1
1
1
7

8
7
2
6
1

1
7
9
2
0
8

0
0
4
0
4
5

1
5
4
6

<
0
0
2
0
2

0
2

0
6

6
3

1
8

4
2

0
0

2
5

2
3

1
4

6
1

2
7

7

W
5
8

7
2
7
8

7
7

0
1
5

9

1
5
0
3
3
5

2
1
5

<
0
0
4
0
8

0
0
8

<
0
0
2
0
3

<
0

0
2

7
2

1
9

6
1
1
2

4
1

6
1

4
3

W
9
2

6
9
7
0

7
2
7
4

1
6
7
2

3
2
1
3
1

6
6
1
2
7

8
3
1
0
0

6
5
2
2

<
0
0
2

2
9

<
0
0
2
0
2

0
2
1
1

1
6

2
2

3
9

7
2

2
5

0
9

3
1

0
0

7
0

8
1

9

W
2
1
4

6
4
6
8

6
6
7
6

0
3
7
2
4

7
3
6

1
1
6
1
7
2

3
3
5
0

0
3
0

<
0
0
2

7
1

1
0

0
2

7
6

7
2

2
6

0
4

4
7

1
6

1
7

1
1

0

W
2
1
5

7
5
8
3

6
8
7
3
6

0
2
0
3

4
2
1
9

1
8
9
3
8
0

6
8
1
5
0

1
2
1
0
1
2

0
6
3
8

2
0

2
0

0
7

2
1

6
0

1
4

1
8

6
8

9
4

1

W
2
1
6

7
2
7
6

7
3
9
8
4

1
1
4
2
8
5

8
8
3
4

2
3
6
2
7

3
0
0
3
8
0

0
0
0
3

4
8
9
5

2
4

8
3

6
0

1
6

0
6

2
0

1
3

0
1

8
3

7
7

5
2

0

W
2
6
0

6
9
7
3

7
2
7
3

0
3
9
7
1

3
3
4
6

3
3
1
5
3
8
0

3
1
0
3
6
0

0
0
2
8
7

0
7
4
1

1

1
6

8
4

4
6

3
8

0
4

7
0

4
0

1
6

5
5

0
9

5

W
2
8
2

7
4
7
9

7
4
8
1

2
4
1
7

3
2
2
5

1
8
2
2
5
0

1
6
9
3
3
5

0
1
7
2
3

1
1
5
5

<
0
0
2
0
1

0
2

1
6

1
9

9
2

2
7

6
0

2
5

3
3

8
4

3
4

0
8

4

W
2
8
2
A

7
3
7
7

7
4
8
4

1
2
5
4
3
0
4

9
6
1
7
1

1
5
4
6
2
2
5
7
1

1
7
6
2
7
9

0
2
1
0
6

0
0
2
1
9
1

1
8

9
2

0
4

1
1

5
2

6
2

3
7

4
4

3
0

1
1

6

W
2
8
3

7
5
7
9

7
4
7
9

2
4
3
2

3
2
1
5
4

1
8
2
1
9
1

2
1
8
3
3
4

0
1
7
2
2
7

0
1
1
2

3
8

1
9

9
2

1
6

6
0

2
5

3
3

8
4

3
4

4
8

0

W
2
8
5

6
8
7
7

7
3
7
8

8
8
1
6
6

1
5
8
2
7

1
8
5
1
9
6

1
7
0
2
3
4

0
8
6
1
0
9
0

0
6
9
2
1

2
6

2
3

2
0

1
2

1
6

0
5

2
1

2
0

2
9

0
4

3
0

W
2
8
8

7
2
8
3

7
2
7
5
7

3
3
3
2
6

1
6
1
7

1
5
0
2
4
0

1
5
0
1
8
0

0
1
5
2
5
5

0
0
7
1
3

1
8

0
4

2
3

2
1

0
3

8
0

3
6

9
1

4
4

5
5

W
72

7
2

7
4
7
5

2
1
2
9

1
1
2
1

1
2
0
1
3
8

1
2
0

0
1
7
2
8
2

0
0
6
0

2
2

3
3

0
4

0
0

2
9

0
3

0
0

1
1

9
2

5
9

1
0

0

T
A

B
L
E

1

P
a
g
e

3

o
f

3



A

0

APPENDIX A

Powhatan No 6 Mine

Well and Spring Hvdrographs



3
8

4
2

E
le

v
a
ti
o
n

1
3
2
1

d C
l

H
il
lt
o
p

8
a
o
e

L
e
v
e
l

1
1
6
0

Q
u
a
rt

e
rP

a
n
e
l

O
v
e
rb

u
rd

e
n

6
8
8

S
e
v
e
re

Im
p

a
c
t

1
1
1
2
0
0
01

5
0

0

1
0

0
0

5
0

0

0

1
5

0
0

E

1

0

4
3

a
o
k
>

8
o
c
6
e

b
T

o
ta

l
D

e
p
th

4
4

0

4
4 5
7
9
0

1
1
1
2
3
9
0

6
1
1
9
1

1
2
2
8
9
1

7
1
5
9
2

13
1

9
3

8
1
9
9
3

I

W
eH

5
0

3
7
9

4

1
0

S
ta

ti
c

W
a
te

r
L
e
v
e
l

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

9
2

3
9

4

T

2
5

0
0

3
0
0
0

4
1

1
9

5
1
0
2
8
9
5

5
1

5
9

6

P
r
A

n
R

r
A

r
t

h
w

J
n
n
id

•i
•
n
n
d

A
w

w

C

n

ie
in
n

q



W
e
9
8

5
1

0
r

3
0

0
0

S
e
v
e
re

Im
p

a
c
t

0

2
0

0
0

C
U

y 0

9
2

3
9

4

6
0

li
b
=

p
in

e
l

O
v
e

rb
u

rd
e

n
5
4
8

S
o
ft

R
o
c
k

6
9

J

T
o
ta

l
D

e
p
th

1
0
9

O

b
d v

8
0

4
0

w

0 0

IE
le

v
a
tl
o
n

1
2
8
1

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
0
4
0

1
0
0
4 C
•

1
2
0 5

7
9
0

1
1
2
3
9
0

6
1
1
9
1

1
2
2
8
9
1

7
1
5
9
2

1
3
1
9
3

8
1
9
9
3

Is
i

S
ta

ti
c

W
a
te

r
L
e
v
e
l

0

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

3
7

9
4

0

1
0

0
0

w3 0

0 3
0

0
0

4
0
0
0

4
1

1
9

5
1
0
2
8
9
5

P
r
P

n
a

r
P

r
f

h
v

M
ln

n
r
ly

n
n

4
d
e
a
r

1

e
ie

n
in

v



H 0C

0

1
0

2
0

3
0

0 Z

4
0

8 8
I 8

W
e
ll

5
2

T
a
v

5
0

V

E
le

v
a
ti
o
n

1
2
8
1

1
8

°
°

U
1
1
1
0

0

p

6
0

B
a
s
e

L
e
v
e
l

1
0
4
0

p
a
n
e
l

M
id

O
v
e
rb

u
rd

e
n

5
4
9

S
o
ft

R
o
c
k

6
9
5
5

M
o
te

l
D

e
p
th

7
9

7
0

W S
ta

ti
c

W
a
te

r
L
e
v
e
l

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

S
e
v
e
re

Im
p

a
c
t

9
2

3
9

4

3
0

0
0

+

2
5

0
0

2
5
0
0

4
1

1
9

5
1
0
2
8
9
5



6

7
0 4

5
7
9
0

1
1
1
2
3
1
9
0

6
1
1
1
9
1

1
2
2
8
1
9
1

7
1
5
9
2

1
3
1
9
3

8
1
9
9
3

S
ta

ti
c

W
a
te

r
L
e
v
e
l

®

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

0

1
0

W
e
ll

5
3

J
®

v
a
tf
o
n

H
il
lt
o
p

1
2
9
2

R
e
o
®

L
o
v
1

Q
3
a
to

1
0
4
0

®
v
®

rb
u
e
d
o
o
4
9

T

S
o
ft

R
o
c
k

8
9

T
o
ta

l
D

e
p
th

8
5

2
0

V

3
0

f

A

4
0

S
e
v
e
re

Im
p

a
c
t

+
1
0
0
0

1
5

0
0

i

2
0
0
0

9
2

3
9

4
4

1
1

9
5

1
0
2
8
9
5

r

3
0

0
0

O
w N

1
0



W
e
9
Il

5
4

1
0

G
v
G

rb
ts

v
d
n
r1

2
=

IE
Ic

v
a
ti
o

n
1
2
4
6

H
il
ls

id
e

R
a
s
e

L
a
v
a
l

1
0
6
0

O
a
o
v
to

v
p
r
a
n
o
l

3
o
tt

R
a
c
k

6
9

T
o

ta
l

D
e
p
th

7
6

2
0
4 3
0

0

7
0

1
S

ta
ti
c

W
a
te

r
L
e
v
e
l

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

2
0
0
0

4
1

1
1
9
5

1
0
2
8
9
5



00

T
O

V
C

C
1

1
4

3
6

1--3 
0 
< 
0 .(8 
0 ~· 

~ 
j-----1 
j-----1 ~ 
~ l 
w ~ 
01 J'.I 

• 

.., 
@I 
Ell 
~ -

• 
WEl\L #55 STATIC WATER lEVEl 

AREA#2 

Se\fere Impact 

0 -r------------------------------------------------------------------------------------~--r 4000 

Elevation: ~ 290' 
~0 --------------------------------_1 ___ ----------------------i-----1:;;:~= 1 ::~. 

Quarter-panel 
------------------------------------------------------------~----- ·----Overburden: 657° 20 

Soft rock: 69% 

3000 ~ ., 
0 
:: -"i 

2000 ~ 
0 
""' 
<D 

~ 
e 30 
} 

1000 .! IV ... 
... ., 
; 

am 
u 
G .... 

~ ~0 0 ~ 
~ u 

! 
OD c 
.2 

50 ~-----------~------~---------------~-------------------------9----------------------+ -1000 s 
~ u c 
~ 

""' ~ 
60 ~------------------------------------ff-l-------------~---------~~~~-------------~--+ -2000 5 

70 -3000 

04-0ct-90 02-Apr-91 29-Sep-9~ 27-Mar-92 23-Sep-92 22-Mar-93 18-Sep-93 ~7-Mar-94i1'; 13-Sep-94 

• SWl --<>--- DISTANCE TO FACE 



T
O

V
C

C
1

1
4

3
7

1-3 
0 
< 
0 
0 ,•·\(3 

'v;6. 
j---1 

""' j---1 
~ 

~ 

w 
-J t'4' ,.) 

It 
WEliL #57/ STATIC WATER lEVEl 

AREA #2 

0 ~---------------------------------------------------------------------------------------r 4000 

i 
~ 

20 

~0 

• ao > 
.! ... .. ... 
Ill 

J: 80 
IIJ 

J 
0 

wo 

120 

Elevation: ~ 307' 
-------------------------------------------~------------------- Total Depth: ~ 38• ·-- - ---

Hilltop () 

Base Levei: ·~ ~ so· 
-----------------------------------------~------------------~Ouarte~panei 

Overburden: 674>' 
Soft rrock: 69% 

----------------------------------~------~----------------------------------------

\ 

3000 -
~ 
G 
6D 

:!:. 

2000 "i 
J 
g 

1000 ~ . ., 

0 

G 
"it ... 

<ilP 

~ 
~ 

'ii 
~ 

-1000 till c 
.2 
,g 

-2000 ~ 
c 
:J 
ell 

-3000 5 

I I I • ,. iii • Iii I I ., • • • ., • !II I I -4000 140 

05-Jun-92 03-0ct-92 31-Jan-93 31-May-93 28-Sep-93 . 26-Jsn-94 26-May-94 23-Sep-94 
~ ..... 21-Jsn-95 

• SWl .... ---<>-'- DISTANCE TO FACIE 



1
0

W
E

L
L

5
8

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

0
M

in
im

a
l

Im
p

a
c
t

1

6
0
0
0

1
5

0
0

0

E
le

v
a
ti
o
n

1
2
4
9
°

2
0

3
0

S
o
ft

ro
c
k

7
2

7
0

8
0

9
0

1
0
0

T
o
ta

l
D

e
p
th

1
0
0
°

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
0
6
0
°

G
a
te

O
v
e
rb

u
rd

e
n

5
4
0
°

f
2
3
N

o
v
9
0

2
3
M

a
r9

1
2
1
J
u
l9

1

1a
N

o
v
9
1

P
S

w
L

1
7
M

a
r9

2
1

5
J
u

l9
2

1
2
N

o
v
9
2

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

5
0

0
0

1
2
M

a
r9

3



8

3
6
0
T

O
V

C
C

1
1

4
3

9

1--3 
0 
<: 
0 
o.1e 

1---' 0 r" I ~ 
~ ~ ,_,, 

i 
~ 
1 
.! ... 
! 
(iij 

5!: 
u 

1:3 s 
~ 

0 

~0 

20 

30 

40 

WEll!.. #59 STAT~C WATER !LEVElL 
AREA 1'2. 

Minimal Impact 

------------------------------------- ---------------------------------Elevation: 1260' 
Total Depth: 55• 
Hilltop 

------------------------------------ _ 1Base level: 1 060' 
Gate 
Overburden: 649' 
Soft mck: 72% 

-----------------------------------------------------

60 ~------------------------------------------------------

.. 

6000 

5000 

';J 

4000 .! -
'ii 

3000 ~ 
c -2000 ~ 
l; 

1000 ! 

0 

<II» 
u 
.f 
i 
~ 

-1000 ~ 
.2 

-2000 s 
Ql) 

u 
c: 

-3000 !!! a!) 

5 
-4000 

+---------------;----------------+---------------;--------------------r-------------+-------------~---------+---L ·5000 60 

31-Jul-91 19-0ct-91 07-Jan-92 27-Mar-92 15-Jun-92 03-Sep-92 22-Nov.;92 · 10-Feb-93 

l\j SWl --<>- !DISTANCE TO FACIE 



S
e
v
e
re

Im
p

a
c
t

W
E

L
L

6
0

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

2
0

6
0
0
0

1
0
0

E
le

v
a
ti
o
n

1
2
7
2
°

T
o
ta

l
D

e
p
th

1
3
4

°

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
1
4

0
°

M
id

p
a
n
e
l

O
v
e
rb

u
rd

e
n

5
3
2
°

S
o
ft

ro
c
k

7
2

0

5
0

0
0

4
0
0
0

0 0

3
0
0
0

2
0
0
0

1
0

0
0

0

1
2
0

2
0

0
0

2
3
lo

b
9
0

0
3
M

a
r9

1
1
1
J
u
n
9
1

1
9
S

e
p
9
1

2
8
D

e
c
9
1

0
6
A

p
r9

2
1
6
J
u

l9
2

2
3

O
c
t9

2
7
3
1
J
a
n
9
3

1
1
M

a
y
9
3

®
S

W
L

0

D
IS

T
A

N
C

E
T

O
F

A
C

E1



a
S

e
v
e

re
Im

p
a

c
t

0

W
e
ll

i6
1

4
0
F

p
S

ta
ti
c

w
a
te

r
le

v
e
l

fe
e
t

0

D
is

ta
n
c
e

to
fa

c
e

fe
e
t

E
le

v
a
ti
o
n

1
2
6
0

17
°
1

17

H
il
lt
o

p

B
a

s
e

L
e
v
e
l

1
0

4
0

Q
u
a
rt

e
r

p
a

n
e

l

O
v
e
rb

u
rd

e
n

5
0
2

S
o
ft

ro
c
k
`

6
2

6
0

4

0

to v

8
0 1
0
0

1
2
0

3
2
0
9
1

1
0
2
9
9
1

7
3
1
9
2

4
1
2
9
3

5
3

9
3

5
2

4
9

3

3
0

0
0

2
5

0
0

2
0

0
0

0

C
+

1
0
0
0

y A

1
0
0
0

1
5

0
0

2
0
0
0

D
A

T
E



6

W
e
ll
6
2

0

1
0

2
0

3
0

4
0

5
0

6
0

p
e

E
le

v
a
ti
o
n

1
2
6
2

T
o

ta
l

D
e
p
th

H
il
lt
o
p

6
0

B
a
s
e

le
v
e

l
1
0
4
0

G
a

te

O
v
e
rb

u
rd

e
n

5
0

2

S
o
ft

R
o
c
k

7
2

®

S
ta

ti
c

w
a
te

r
le

v
e
l

fe
e
t

o

D
is

ta
n

c
e

to
fa

c
e

fe
e
t

8
1
5
9
0

1
1
2
8
9
0

8
1
1
1
9
1

1
0
1
1
9
1

1
9
9
2

1
0
2
0
9
2

3
1
7
9
3

4
1
6
9
3

5
1

0
9

3

D
A

T
E

S
e

v
e

re
m

p
a

c
t

2
5

0
0

2
0

0
0

1
5

0
0

1
0

0
0

5
0

0

c m
I m 0 r

n C0 0

5
0

0

0 C

1
0
0
0

1
5
0
0

2
0
0
0

6
1

4
9

3
9

1
5

9
3

1
2
1
7
9
3



2
5

2
0

0
0

2
6

2
7

W
e
O

IJ
7
2

M
o
d
e
ra

te
IM

p
a

c
1

1
5

0
0

1
0

0
0

I

I

I

f5
0
0

in

I

I

I

4

I

02
8

w 12

3
1

E
lo

v
a
tl
o
n

1
3
1
0

H
il
lt
o
p

U
a
®

l®
v
®

rs
o
A

d
ja

c
e
n
t

O
v
a
rb

u
e
d
o
n

5
7
7

S
o
ft

ro
c
k

6
6
3
5

M
o
te

l
D

a
p
th

3
9

3
2 1
1
9
5

4
1
1
9
5

7
2
0
9
5

1
0
2
8
9
5

2
5
9
6

2
0
0
0

1

2
5
0
0

5
1

5
9

6
8

2
3

9
6

1
1

2
1

1
9

6
I

S
ta

ti
c

w
a
te

r
le

v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t



T
O

V
C

C
1

1
4

4
4

1--3 
0 
< 
0 
0 

j---1 
j---1 

~ 
~ 

~ 

e 
\\tS 
~ 
ell 
B 

ll!ij1 

I$J 

~ 
@I 
4!) -..... 
"ii 
> 
~ 

i 
~ 
Ul 
·~ s 
(@ 

'.· •. ~"' 

• 
WEll Iii~ STATIC WATER !LEVElL 

AREA#J 

• 
Minima 1 Impact 

0 ~--------------------------------------------------------------------------------------~ 1000 

~0 

20 

30 

~0 

50 

so 

70 

Elevation: ~ 264 o 

------------------------------------------------- -•Total Depth: o .. ---------

Hilltop 
Base level: 1100' 

-·--------------------------------------- -•Gate .. ---------
Overburden: 53~ ' 
Soft rock: 66% 

~ ~-----------------------

---------------k--------~-------------------------------------------------------------

--------------·--------------~--------------------------------------------------------

600 

0 

-500 

~ 
II) 
G 
~ 

-; 
~ 

s ., 
> 

'Q ., 
-1000 '! 

ID 
u 
.:! 

-1500 lij 
~ 
Ot c -:woo .2 
~ 
(liJ 

·2600 ~ 

-3000 

<D 
0"' 
l!!lt 

5 

80 

25-Jul-94 14-Aug-94 03-Sep-94 23-Sep-94 13-0ct-94 02·NOV·94 22-Nov-94 12-Dec-94 

-3500 

01-Jsn-95 

~t~ SWl --<>-- DISTANCE TO fACE 



0

W
e
ll

7
4

M
in

im
a
l

Im
p

a
c
t

9
0

0
0

4
5

0
0

Z

9

0
0

0

a
l u 4

E
le

v
a
ti
o
n

1
2

6
4

9

5
0

0

H
il
lt
o
p

B
a

n
e

L
e
v
o
l

1
1

0
0

C

G
a

te

0

A
v
a

tb
u

u
fa

n
5

3
1

2
0
0
0

u

S
o
ft

R
o
c
k
e

6
6

y 0 C C

•
I

a

S
ta

ti
c

w
a
te

r
le

v
e
l

T
o
ta

l
D

e
p
th

U

0

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t



0

W
e
l

7

M
o

d
e

ra
te

Im
p

a
c
t

m
e

la
d

m
t 1

2
6

9
w 100

0
H

il
lt
o
p

I

B
a

s
e

L
e
v
e
l

1
1

0
0

I

e
i

r

R
J
e

o
e

n
t

2
0
0
0

a

O
v
e
rb

u
rd

e
n

6
2

6

l

5
0

0

O

S
o
ft

R
o
c
k

6
6

9
6

Y
c
t®

ID
R

tb
L

4
J

I
S

ta
ti
c

w
a
te

r
le

v
e
l

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t



r
M

in
im

a
l

Im
p

a
c
t

W
E

L
L

7
7

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

3

0

T

1
5
0
0

9

H
il
ls

id
eB

a
s
e

L
e
v
e
l

1
1
0
0
°

d
ja

c
e
n
t

O
v
e
rb

u
rd

e
n

6
2
2
°

S
o
ft

ro
c
k

6
6

1
0

0
0

5
0

0

+

0

0

+

5
0

0

a

1
0

0
0

1
5

0
0

3 0

2
0

0
0t

0
o

2
5

0
0

1
8
i3

0
0
0

2
0

3
6

0
0

0
6
J
e
n
9
4

1
5
F

e
b
9
4

2
7
M

a
r9

4
0
6
M

a
y
9
4

1
5
J
u
n
9
4

2
5
J
u
l9

4
0
3
S

e
p
9
4

1
3

O
c
t9

4
2
2
N

o
v
9
4

0
1

J
a

n
9

6

a
S

w
L

o

D
IS

T
A

N
C

E
T

O
F

A
C

E

1
0






1--3 
0 
<: 
o I' o. 

... 
1----'' 
1----' p· 
~ ll 
~Ill:<' 
CD~ 

0 

• 

~ .. .:. .... 
'i 
> 
.! .. • ; 
~ 
u 
1' 
II ... 
en 

• 
Minimal Kunpact 

0 

4 

8 

~2 

~6 

20 

2~ 

28 

32 

36 

. .. ~ •"' 
WEll #78 STATIC WATER lEVEl 

AREA#3 

--------------------------------------------------------------------------------------

-------------------------------------------------~----~---

Elevation: ~ 261 • I- - - - - - - - - - - -

Total Depth: ~ 86' 
Hillside , ___________ _ 

Base level: ~ ~ 00' 

Adjacent 
Overburden: 15 ~ 8' I---- ----- ---
Soft rock: 66% 

-----------------------------------------------------~--------------------------------

-------------------------------

----------------------------------------------------------~---------------------------

~0 

16-Jen-S~ 07-li\lilar-94 26-Apr-94 15-Jun-94 O~·Aug-9~ 23-Sep-9~ 12-Nov-9~ 

_,_...--- SWl -<>-- DISTANCE TO FACE 

1500 

1000 

500 

0 

-.... ., ., 
:!:::. -"ii 
~ 
0 
$d 

liD 
> 
~ 

·500 ~ 
• CJI ., --1000 = 
IIIII 
~ 
011 c 

·1500 ~ 
10 
$d 

Q!ll 

-2000 ~ 
ID 
;; 
15 

-2500 



T
O

V
C

C
1

1
4

4
9

1--3 
0 
<: 
n 
n 
1---' •6 
1---' \69 
..!:::> & 
..!:::> G 
U) n 

~ 

">l 

• • • 
Se\fere Impact 

';) 
(D 

.! .... 

0 

6 

10 

"i) 16 
)> 

.! ... ; 
~ 20 
CJ 
~ 
I!D 

~ 

·-~· 

WE!UL #8(i) STATIC WATER l!..EVEl 
AREA #2 

Elevation: 1226• 
-------- • --------------------------.----------- --jTotal Depth: 35• 

· Hillside 
()¢<><X>-<)..., lease level: ~ oao· 

_____________ ------ ---- _--- __ ---------- -----_..,.. __ .Mid-pane! 
Overburden: 493• 
Soft r~~~.k: 72% 

25 ~-------------------------------------------------~------~------~---------------------

30 ~--------------------------------------------------

3000 

2000 
~ 
Cb 
<II -1000 = 

0 

"D 
~ 
ICI 
<>' 

@» 

> 
1' .. 

·1000 '! 
(!ll 
CJ 

:! 
-2000 = 

IIIII 
~ 
CD 
c: 

-3000 .2 
0 .,.. 
G 

-4000 g 
~ 
(tJ 

i5 
-5000 

36 I I I I I I Iii I ~ I I I ·6000 

3~·Jul·91 04-0ci-91 08-Dec-9'll H·fFeb-92 16-Apr-92 20-Jun-~2 24-Aug-92 28-0ct-92 01-Jan-93 

Ill-- SWl -<>--- DISTANCE TO fACE 



S
e
v
e
re

Im
p

a
c
t

W
E

L
L

8
9

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

9
0

2
0 s
o

7
0

8
0

E
le

v
a

ti
o
n

1
3
1
4
°

T
o
ta

l
D

e
p
th

6
6

°

H
il
lt
o
p

B
a

s
e

L
e
v
e
l

1
1

4
0

°

Q
u
a
rt

e
rp

a
n
e
l

O
v
e
rb

u
rd

e
n

5
6

1

°

S
o
ft

ro
c
k

7
2

+

7
0

0
0

8
0

0
0

1
1
J
u
l9

1
2
9
S

e
p
9
1

1
6
D

e
c
9
1

0
7
M

a
r9

2
2
6
M

a
y
9
2

1
4

A
u

g
9

2
0
2
N

o
v
9
2

2
1

J
a

n
9

3

a
s

S
W

L

0

D
IS

T
A

N
C

E
T

O
F

A
C

E



E
L
L

8
2

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

1
0

3
0

3
5

4
0

S
e
v
e
re

Im
p

a
c
t

E
le

v
a
ti
o
n

12
3

8
°

T
o
ta

l
D

e
p
th

8
0

°

H
il
lt
o
p

B
a

s
s

L
e
v
e
l

1
1

4
0

°

Q
u
a
rt

e
rp

a
n
e
l

O
v
e
rb

u
rd

e
n

6
0

5
°

S
o
ft

ro
c
k

7
2

E

90
0
0

i

0

0
0
0

t1
0

0
0

9
5
J
u
n
9
2

2
5
J
u
l9

2
0
3
S

e
p
9
2

1
3
O

c
t9

2
2
2
N

o
v
9
2

0
1
J
a
n
9

3
9
0
F

e
b
9
3

2
2

M
a

r9
3

0
9

M
a

y
9

3
9

S
W

L

o

D
IS

T
A

N
C

E
T

O
F

A
C

E



4

M
in

im
a
l

Im
p

a
c
t

W
E

L
L

8
3

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

0

r

9
0

0
0

2
0

I 4
0

E
le

v
a

ti
o

n
1

2
9

3

6
0
IT

o
ta

l
D

e
p
th

2
0
8
°

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
1
4
0
°

M
id

p
a
n
e
l

O
v
e
rb

u
rd

e
n

5
6
0
°

S
o
ft

ro
c
k

5
9

9
0
0 ta

n
1
2
0 1
2

0
0

S
W

L

o

D
IS

T
A

N
C

E
T

O
F

A
C

E

5
0

0

2
1

A
p

r9
3

0

0
9
O

c
t9

1
2
8
D

e
c
9
1

1
7
M

a
r9

2
0
5
J
u
n
9
2

2
4
A

u
g
9
2

1
2
N

o
v
9
2

3
1

J
a

n
9

3



W
E

L
L

8
4

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

E
le

v
a
ti
o
n

1
2
8
7
°

T
o
ta

l
D

e
p
th

9
0

°

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
1
4
0
°

M
id

p
a
n
e

l

O
v
e
rb

u
rd

e
n

5
5
4
°

S
o
ft

ro
c
k

5
9

0
M

in
im

a
l

Im
p

a
c
t

=
=

3
0

A
u

g
9

1
2
8
N

o
v
9
1

2
6
F

e
b
9
2 S

W
L

2
6
M

a
y
9
2

2
4
A

u
g
9
2

2
2
N

o
v
9
2

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

2
0
F

e
b
9
3

2
1

M
a

y
9

3



M
in

im
a
l

Im
p

a
c
t

W
E

L
L

8
5

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

0

r

r

1
0

0
0

R 0 CC

1
0

E
le

v
a
ti
o
n

1
2
9
3
°

T
o
ta

l
D

e
p
th

6
3
°

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
14

0

M
id

p
a
n
e
l

O
v
e
rb

u
rd

e
n

5
6
0

S
o
ft

ro
c
k

5
9

1
6

t 1
0

A
u

g
9
1

1a
N

o
v
9
1

2
6
F

e
b
9
2

0
5
J
u
n
9
2

1
3
S

e
p
9
2

2
2
D

e
c
9
2

w
S

w
L

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

0
1

A
p

r9
3

1
0

J
u

l9
3

t



S
e
v
e
re

Im
p

a
c
t

W
E

L
L

9
2

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

0

T

4
T

5
0

0

4

0 5
0

0

E
le

v
a
ti
o
n

1
2

3
1

°

T
o
ta

l
D

e
p
th

4
2

°

H
il
lt
o
p

B
a

s
e

L
e
v
e
l

1
0

8
0

Q
u
a
rt

e
rp

a
n
e
l

O
v
e
rb

u
rd

e
n

4
9
8
°

S
o

ft
ro

c
k

7
2

0

1
5

0
0

2
0

0
0

0

0
0

2
5

2
5
0
0

3
0

0
0

4
6

0
0

3
0

4

4

1
9
S

e
p
9
1

2
6
N

o
v
9
1

0
6
F

e
b
9
2

96
A

p
r9

2
2
5
J
u
n
9
2

®
S

W
L

4

5
0

0
0

0
3
S

e
p
9
2

1
2
N

o
v
9
2

2
1

J
a

n
9

3

0

D
IS

T
A

N
C

E
T

O
F

A
C

E



1
0

S
e
v
e
re

im
p

a
c
t

W
E

L
L

9
3

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

0 r1
0

2
0

r

E
le

v
a
ti
o
n

1
2
6
2
°

E
le

v
a
ti
o
n

T
o
ta

l
D

e
p

th
1

0
9

°

H
il
lt
o
p

B
a
s
e

L
e
v
e
l

1
0
6
0
°

A
d
ja

c
e
n
t

O
v
e
rb

u
rd

e
n

5
2
9
°

S
o
ft

ro
c
k

7
2

1
1
J
u
n
9
1

1
9
S

e
p
9
1

2
8
D

e
c
9
1

0
6
A

p
r9

2
1
5
J
u
l9

2
2
3
O

c
t9

2
3

1
J
a

n
9

3
1

1
M

a
y
9

3
1
9
A

u
g
9
3

2
7
N

o
v
9
3

m
S

W
L

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

I



i

to

M
o

d
e

ra
te

Im
p

a
c
t

W
E

L
L

9
4

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

0

T
E

le
v
a

ti
o

n

92
7
4
°

T
o
ta

l
D

e
p

th
8

9
°

H
il
lt
o
p

B
a

s
e

L
e
v
e
l

10
8
0
°

G
a
te

O
v
e
rb

u
rd

e
n

5
4

1

°
S

o
ft

ro
c
k

8
8

t

3
0 4
a
o

sot 6
0

2
0
A

u
g
9
1

2
9
O

c
t9

1
0
7
J
a
n
9
2

a
S

W
L

1
7
=

M
a
r9

2
2
6
M

a
y
9
2

0
4
A

u
g

9
2

1
3
0
c
e
9
2

2
2
D

e
c
9
2

o

D
IS

T
A

N
C

E
T

O
F

A
C

E

L
®

r

0 1
0

0
0

6
0

0
0

0



0 3
0

W
e
ll

1
0
6

M
e
n
ti
o
n

1
3
3
2

M
in

im
a

l
Im

p
a

c
t

3
0
5

3
1

H
il
lt
o
p

8
®

®
®

R
d

9
0
8
0

0
A

d
je

c
®

n
4

O
v
e
rb

u
rd

e
n

5
0
6

S
o
ft

R
o
c
k

8
1

T
o

iu
tI

e
p
jl
>

V
I

w

S
ta

ti
c

W
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

P
r
P

n
a

r
a

r
l

h
v

R
A

n
n
rl
y

7
n

r
l

e
c
c
n

r
In

A
1
1
0
7



0

W
e
ll

1
8
4

•2
5

0
0

M
o

d
e

ra
te

Im
p

a
c
t

i

2
0

0
0

5

E
le

v
a
ti
o
n

9
0
0
7

V

O
R

G
Y

S
a
c
o

L
o
v
o
l

1
0
2
0

Q
u
a
rt

e
rp

n
o
l

O
v
e
rb

u
rd

e
n

2
6
0

s
o
f4

l•
o
c

6
9

T
o
t
a
l D

p

h

2
5

5
1
5
9
6

Is

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

8
2

3
9

6

1
1
5
0
0

2
0

0
0

1
2

1
9

6
3

1
1

9
7

P
re

n
a

ra
a

c
9

h
v

M
o

o
d

y
a

n
d

A
c
c
n
r

In
n

A

1
4
2

rrA



W
e
ll

0

•

1
8
6

rM
in

im
a
l Impac

t

4
1

E

C
L
8
4

A

a
E

le
v
a
ti
o
n

1
0
4
0

V
a
ll
e
y

S
a
c
o

L
0
v
®

I
1
0
2
0

1
4
g
a
te

IO
v
e
rb

u
id

o
n

2
9
2

S
o
ft

R
o
c
h

8
1

T
o
ta

l
D

o
p
th

3
V

1
6

1

1
1
0
0

1
0

0
0

1
8 4
1
1
9
5

7
2
0
9
5

1
0
2
8
9
5

2
5
9
6

5
1
5
9
6

IL

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

8
2

3
9

6

1
5
0
0

1
2
1
9
6

3
1

1
9

7

P
r
p

n
n

r
a

r
t

h
v

A
n
n
n
ri
v

o
n

r
i

a
c
e

n
r

In
r

A
9
1
1
n

z

3
0

0
0



W
e
ll

1
8
7

0

I

0 u

s
• w Jo

+

1
0

1
0

i1
2

v
o

1
0
4
7
1 1
4

g
o
v
o
ti
m

tl
u
e
ld

o

E
la

m
L
o
v
G

l
9
0
2
0

V
o
ll
e
y

1
6

E

O
v
e
rb

u
rd

e
m

2
9
9
S

o
ft

R
o
c
h

B
a

T
o
ta

l
D

e
p
th

4
4

Ia

S
ta

ti
c

d
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

F
e
e
t

P
ra

r
o

r
t

h

N
A

n
n
r
li
r

e
n

r
l

A
c
e
n
n

I
n

r
A

1
9

1
1

0
7



o

V
V

e
9
8
i•

•
8

0
0

0

M
in

im
a
l

Im
p

a
c
t

T

5
•

f 4
0

0
0

E
le

v
a
ti
o
n

9
9

7

v
a
ll
o
v

Q
u
a
rt

e
v
p
a
n
o
l

5

O
v
o
rb

u
v
d
o
n

2
5

7
4

0
0

0
S

o
h

R
o

c
k

7
4

T
o
ta

lD
e
p
t

S
T

H

0 CC •P 6
1 N

O
JO

a

S
ta

ti
c

W
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



ro
ta

l®
o
p
rh

9
S

S
o
ft

ro
c
k
o

7
4

O
v
o
rb

u
rd

o
n

2
4
4

M
id

P
a
n
e
l

B
o
o
n

d
o
v
o
l

9
8
0

V
a
ll
e
y

E
lo

v
o
s
io

n

a

S
ta

ti
c

w
a
te

r
le

v
e
l

o

D
is

ta
n
c
e

o
f

F
a
c
e

fe
e
t

P
re

p
a

re
d

b
y

M
o

o
d

y
a
n
d

A
s
s
o

c
In

c
4

1
3

9
7



0

E
le

v
a
ti
o
n

li
e
s

H
il
ls

id
e

U
s
e

L
e
v
e
l

9
0
6
0

Q
u
a
rt

®
rP

a
n
e
l

90

O
v
e
rb

u
rd

e
n

4
3
2

4
9

1
9
0

S
e
v
e
re

Im
p

a
c
t

7
0

0
0

+
6

0
0

0

T
o
ta

l
D

e
p
th

6
5

1

5
0

0
0

2
0

u

0Z

3
0

I

4
0

0
0

So

2
0

0
0

1
0

0
0

C0

0

0
a u C

0
3 w

1
0
0
0

+
2
0
0
0

7
0

•

I

T

3
7
9
4

6
1
5
9
4

9
2
3
9
4

1
1
9
5

1
0

2
8

9
5

2
5
9
6

5
1

5
9

6

I

S
ta

ti
c

w
a
te

r
le

v
e
l

o
D

is
ta

n
c
e

to
F

a
c
e

fe
e

t

4
3

0
0

0
8

2
3

9
6

P
r
p
n
a
r
p
r
l
h
v

M
n
n
rd

v
a

n
d

A
c
c
n
r

In
n

6
1

1
3

4
7



W
1
9
6

H
y
d
ro

g
ra

p
h

5

1
0

1
5

2
0

2
5

3
0

o

S
W

L

D
is

ta
n
c
e

to
LW

0
8
2
3
9
6

1
2
2
1
9
6

0
4
2
0
9
7

0
8
1
8
9
7

1
2
1
6
9
7

0
4
1
5
9
8

0
8

1
3

9
8

1
2
1
1
9
8

1
3

0
0

0

8
0

0
0

3
0

0
0

2
0

0
0

7
0

0
0

1
2
0
0
0

D
a
ta



W
2
0
0

H
y
d
ro

g
ra

p
h

1
0

2
0

4
0

5
0

6
0

a
S

W
L

U
n
d
e
rm

in
e
d

3
2
6
9
9

D
is

ta
n
c
e

to
LW

f

1

t

•
to

m

i

`
•

l

1
1

0
0

0

9
0

0
0

7
0

0
0

5
0

0
0

3
0

0
0

1
0

0
0

1
0

0
0

3
0

0
0

5
0

0
0

0
3
1
1
9
7

0
7
0
9
9
7

1
1
0
6
9
7

0
3
0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
0
1
9
9

0
6
2
9
9

9
1
0
2
7
9
9

0
2

2
4

0
0

0
6

1
2

3
0

0

D
a
te



2
0
5

H
y
d
e
o
g
r

p
h

0

1
0

2
0

3
0

4
0

5
0

6
0

o

S
W

L

U
n
d
e
rm

in
e
d

3
2
0
9
9

to

LW

t`

j•

•

G

3

•

l

t

i

l

1

11

``t

1
1

0
0

0

9
0

0
0

7
0

0
0

5
0

0
0

3
0

0
0

1
0

0
0

1
0

0
0

3
0

0
0

5
0

0
0

7
0

0
0

0
3
1
1
1
9
7

0
7
0
9
9
7

1
1
0
6
9
7

0
3
0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
0
1
1
9
9

0
6
2
9
9

9
1
0
2
7
9
9

0
2

2
4

0
0

0
6

2
3

0
0

D
a
te



0 2 412

1
4

E
le

v
a
ti
o
n

1
0
8
5

H
in

e
id

o

B
a
s
e

L
e
v
o
l

1
0
4
0

f

id
p
o
n
o
l

S
o

R
o
c
h

7
4

T
o
o
l

D
o
p
th

9
6

W
e
9
Il
2
0
8

10
0

0
S

e
v
e
re

Im
p

a
c
t

o
v
e

rb
u

fa
w

3
6
6

i1
6

1

x

1
1

9
5 4119

5

f

7
2
0
9
5

1
0
2
8
9
5

2
5
1
9
6

5
1
5

9
6

I
S

ta
ti
c

W
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

8
2

3
9

6
1

2
1

9
6

5
0

0

0 2
5
0
0

3
0

0
0

3
5
0
0

3
1

1
1

9
7

D
r
n

n
n

r
e

r
d

k

p
g

n
n

id
•
r

f
t
id

A

r
r
n

n
In

n

A

I4

n

in
s



q
b

W
e
ll

2
0
9

0

0
v
®

t
o
n

4
U

I®
Id

o

B
a
s
s

L
e
v
e
l

1
0
4
0

A
id

p
o
n
o
l

O
v
o
v
lx

o
o
d
o
n

3
5
1

s
o
9
t+

i
R

o
d
s

7
4

IToto
l

D
e
p
th

2
1

5

25
1
1
9
5

4
1
1
9
5

7
2
0
9
5

1
0
2
8
9
5

2
5
9
6

Is

S
ta

ti
c

W
a
te

r
L
e
v
e
l

®
D

is
ta

n
c
e

to
F

a
c
e

fe
e
t

P
rP

n
n
rP

rd
b

y
M

n
n

ri
v

n
n

rd
A

e
e

n
r

I
n

r
A

II
3
Q

7



0
r

•

•
r

E
le

v
a
ti
o
n

9
5
3

V
a
ll
e
y

W
O

2

3

1

S
o

A
e

L
c
v
S

8
o
`t

1
u
a
u
te

e
p
a
n
®

I
O

v
e
rb

u
rd

e
n

2
1
3

S
o
ft

R
o
c
k

8
4

2

T
z
a
a
B
e
p
th

2
9

te
v

5

I a

S
ta

ti
c

W
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

M
in

im
a

l
Im

p
a

c
t

1

3
0

0
0

2
0

0
0

P
re

p
a

re
d

b
b

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



e
ll
2
1
4

1
4E
le

v
a
ti
o
n

O

V
a
ll
e
y

8
o
o
o

B
o
w

l
9
6
0

Q
u
a
rt

o
rp

a
n
Q

I

O
v
e
rb

u
u
rd

e
n
r2

2
®

L
S

o
ft

R
o
c
k

8
4

T
o
ta

l
D

e
p
th

3
7

M
in

im
a

l
Im

p
a

c
t

3
0

0
0

I

2
0

0
0

•

1
0

0
0

a

8

1

iI
3
7
9
4

6
1
5
9
4

9
2
3
9
4

1
1
1
1
9
5

4
1
1
9
5

7
2
0
9
5

1
0

2
8

9
5

S
ta

ti
c

W
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

i

7
0
0
0

2
5
9
6

5
1

5
9

6
8

2
3

9
6

P
r
o

n
a

r
n

r
d

h
v

P
R

n
n

rd
v

a
n
d

A
c
c
n

r
In

a
A

1
7

Q
7



W
eH

2
1
5

0
r

F
lo

e
®

ti
o
a
_

9
6
6

V
o
ll
e
y

B
a
s
e

L
o
v
d

9
6
0

M
in

im
a
l

Im
p

a
c
t

3
0

0
0

A
id

P
a
n
e
l

i

D
Y

e
rb

u
P

tl
e
i2

2
3

S
o

4
t

R
o
c
k

8
4

T
o
ta

l
D

e
p
th

3
9

1
0

0
0

2
I0 1
3

0

0U

o U

S
ta

ti
c

W
a
te

rt
b
V

e
I

o
D

is
ta

n
c
e

to
F

a
c
e

fe
e
t

2
0

0
0

4
0

1
0

0
0

0 M 0

2
0

0
0

0

P
re

p
a

re
d

b
v

M
o

o
d

v
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



0
6
0

2
1
6

0 2

0

1
2

1
4

E
le

v
a
ti
o
n

v
a
ll
e
y

9
7
0

I6
a
a
o

O
o
v
o
l

9
6
0

f

id
p

n
o
l

O
v
o
e
b
u
rd

e

n

2
3
1

r

T

S
6
tt
M

e
lt

g T
o
ta

l

O

p
th

3
3

3
7
9
4

6
1
5
9
4

9
2
3
9
4

1
1
9
5

4
1
1
9
5

7
2
0
9
5

I
®

S
ta

ti
c

W
a
te

r
L
e
v
e
l

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

1
0

2
8

9
5

M
in

im
a

l
Im

p
a

c
t

2
5
9
6

5
1

5
9

6

4
0

0
0

2
0

0
0

6
0

0
0

8
0
0
0

8
2

3
9

6

O
_
n
n
n
s
n
d

d

•A
n
n
d

n
n

d
A

o
e
n
n

In
n

4
1

4
8

A
9



4
0
1
L

6
Y

J
Y

I
J
v
a

a
g

F
u
c

n
p

lv
u

Y
V

l4
IJ

t9
W

U
if
J
d

o
I

9
O

U
e
jS

®
0

C
a
n
a

a
a
s8

M
o
la

e
IS

°L
6
O

Z
I

9
6

IZ
I

9
6

fI
O

I
9
6
E

Z
8

9
6
1
L

9
6
5

V
S

9
6
1
9
Z

E
9
6
S

9
6
1
L
L
Z

S
6
8
Z

0
6

9
6
8
6

O
O

S
E

4
1

8

000c0

A

0
0

S
Z

p0I

000I0090

8
I

4
a
d
o
a

Ia
o
b

L

io
o
m

a
4
o
9

to
8

u
©

p
a
n
g
e
®

A
®
C

o
a
U

3
Q

p
w

•O

O
I

lo
F

o

9
9
0
1
0

3

d
w

g
L
e
w

U
tW

A
®

II
V

A

a
•s

o
ra

e
A

®
I•

L9SvZI0






W
2
2
5

H
y
d
ro

g
ra

p
h

0 5

1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

S
W

L
D

is
ta

n
c
e

to
LW

111t

+
1

1
4

1

t

•

f

`

•
1

11

i

t

2
0

0
0

0 2
0

0
0

4
0

0
0

0

8
0

0
0

0

8
0

0
0

1
0
0
0
0

5
0

1
2
0
0
0

1
1
1
1
9
6

3
1
1
1
9
7

7
9
9
7

1
1
6
9
7

3
1
6
9
8

7
4
9
8

1
1
1
9
8

3
1

9
9

6
2

9
9

9
1
0
2
7
9
9

2
2

4
0

0

D
a
te



2
2

H
y
d
ro

g
ra

p
h

0 5

1
0

1
5

2
5 3
0

3
5

4
0

S
W

L
D

is
ta

n
c
e

to
LW

14
vil

t
s

•J

0
3
1
1
1

9
7

0
7
0
9
9
7

1
1
1
0
6
9
7

0
3
0
6
9
8

0
7
0
4
9
8

D
a
te

1
1
0
1
9
8

0
3

0
1

9
9

0
6

2
9

9
9

`

1
0
2
7
9
9

2
0

0
0

0 2
0

0
0

4
0

0
0

6
0

0
0

8
0

0
0

1
0
0
0
0

1
2
0
0
0



0

lE
le

v
e
ti
o
n

9
0
6
9

H
lu

s
ld

a

B
a
s
e

L
e
v
e
l

9
6
0

a

®
u
a
e
e
e
o
p
a
n
e

l

O
v
o
e
b
u
e
d
e
n

3
0
9

W
e
ll

2
6
0

4
0

0
0

4
0

0
0

S
e
v
e
re

Im
p

a
c
t

1
0

S
o
ft
R

o
d
s
1
3
4

T
o
ta

l
D

e
p
th

5
9

2
0

0
0

4
0
0
0
0
0
w

u CV0 0

6
0
0
0

H 0

6
0

C

3
7
9
4

6
1
5
9
4

9
2
3
9
4

1
1
9
5

4
1
1
9
5

7
2
0
9
5

1
0
2
8
9
5

2
5
9
6

a
E

S
ta

ti
c

W
a
te

r
L
e
v
e
l

0
D

is
ta

n
c
e

to
F

a
c
e

fe
e
t

8
0
0
0

5
1

5
9

6
8

2
3

9
6

1
2

1
9

6
3

1
1

9
7

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



W
E

L
L

2

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

S
e

v
e

re
Im

p
a

c
t

A
R

E
A

w c
a

0

1

f

6
0
0
0

2
0

4
0

6
0

8
0

1
0
0

1
2
0 3
0
A

u
g
9
1

2
8
D

e
c
9
1

2
6
A

p
r9

2
2
4
A

u
g
9
2

2
2
D

e
c
9
2

a
S

W
L

E
le

v
a
ti
o
n

1
2
7
2

°
T

o
ta

l
D

e
p

th
1
1

8
°

H
il
lt
o

p

B
a

s
e

L
e

v
e

l
90

8
0
°

M
id

p
a

n
e

l

O
v
e
rb

u
rd

e
n

5
4
4
°

2
1
A

p
r9

3
1
9
A

u
g
9
3

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

5
0
0
04

0
0
0

3
0
0
0

2
0

0
0

1
0

0
0

0 1
0
0
0

2
0

0
0

1
7
D

e
c
9
3

1
6

A
p

r9
4

w



o
f

W
E

L
L

2
8
3

S
T

A
T

IC
W

A
T

E
R

L
E

V
E

L

A
R

E
A

2

S
e
v
e
re

Im
p

a
c
t

0

E
le

v
a
ti
o
n

1
2
7
2
°

T
o
ta

l
D

e
p

th
1

0
2

°

H
il
lt
o
p

B
a

s
e

L
e
v
e
l

1
1
4
0
°

M
id

p
a

n
e

l

O
v
e
rb

u
rd

e
n

5
4

4
1

S
o
ft

ro
c
k

7
2

1
0
0 1
2
0

3
0
A

u
g
9
1

2
8
D

e
c
9
1

2
6
A

p
r9

2
2
4
A

u
g
9
2

2
2
D

e
c
9
2

2
1
A

p
r9

3

S
W

L

1
9
A

u
g
9
3

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

6
0
0
0

5
0

0
0

4
0
0
0

0

tD
0

3
0
0
0

2
0
0
0

2
0

0
0

1
7
D

e
c
9
3

1
6

A
p

r9
4



a

T
O

V
C

C
1

1
4

8
0

1--3 
0 
<: 
n 
n 
1---' 
1---' 
..!:::> 
co 
0 

~ 
\a1 
CP 
e 
ttL 
~· 

~I 

• 

";) • • ... -.. 
)> 

.! ... 
I 
~ 
u 

I 
@)) 

0 

~0 

20 

30 

~0 

60 

60 

70 

80 

90 

., • 
•. ·:~ 

WEl!L #285 STATIC WATER fLEVEIL 
AREA 112 

Min~ma1 Xmpact 

!Elevation: ~ 3 ~ 2 • --------------------------------------------------------------1 ·--------Total Depth: ~ ~ 5' 
Hilltop 
Base laveD: ~ 1 30' 

1 
___ - __ - -

Mid-panel 
Overburden: 1582' 
Soft rock: 66% ·--------

------------------------------------------------------·-------------------------------

-------------------------------------------------------------~------------------------

1500 

1000 ~ 
1111 
tD 
:!:: 

~ 
500 At 

0 ' 

s 
• > 
'i .. .. 
• u 
J! 

-500 ii 
~ ga 
.2 

·1000 g 
(ij) 

~ 
B 
&Ill 

-1500 0 

- ·2000 

"18-0ci-93 07-toec-93 26-Jan-94 H-Mar-94 06-May-9~ 25-Jun-94 ~4-Aug-94 03-0c~-94 22-Nov-94 H-Jiiln-95 

lil SWL ~ !DISTANCE TO fACIE 

· . 



W
e
ll

2
8

0 5

E
le

v
a
ti
o
n

1
2
7
0

d
1
b

H
U

la
id

e

B
a
s
e

L
e
v
e
l

1
0
8
0

A
d
ja

c
e
n
t

O
v
o
tb

u
td

o
n

5
3
7

S
o
ft

R
o
c
k

7
2
4
5

T
o
ta

l
D

e
p
th

2
1 c
a
m

S
ta

ti
c

W
a
te

r
L
e
v
e
l

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

M
in

im
a

l
Im

p
a

c
t

P
re

p
a

re
d

b
y

M
o

o
d

y
a
n
d

A
s
s
o

c
In

c
4

1
3

9
7



S

0

0
3
2
8

H
y
d
ro

g
ra

p
h

0

1
0

2
0

3
0

4
0 5
0

6
0

7
0

8
0

9
0

2
0

0
0

0 2
0

0
0

0

6
0

0
0

y

8
0

0
0

1
0
0
0
0

1
0
0

1
2
0
0
0

•

S
W

L

D
is

ta
n
c
e

to
LW IL

•

is

1l

1

ts

1j

i

1

0
6
1
9
9
7

1
0
1
7
9
7

0
2
1
4
9
8

0
6
1
4
9
8

1
0
1
2
9
8

0
2
0
9
9
9

0
6
0
9
9
9

1
0

0
7

9
9

0
2

0
4

0
0

0
6

0
3

0
0

D
a
te



0

1
0

2
0

4
0 5060

3
4

H
y
d
ro

g
ra

p
h

a

S
W

L

D
is

ta
n
c
e

to
LW

1
6

0
0

0

1
4

0
0

0

1
2

0
0

0

1
0

0
0

0

8
0

0
0

6
0

0
0

4
0

0
0

2
0

0
0

2
0

0
0

1
1
1
6
9
7

0
3
1
6
9
8

0
7
1
4
9
8

1
1
1
1
9
8

0
3
1
1
1
9
9

0
7
0
9
9
9

1
1
0
6
9
9

0
3
0
5
0
0

0
7
0
3
0
0

1
0
3
1
0
0

0
2
2
8
0
1

0
6
2
8
0
1

1
0

2
6

0
1

D
a
te



W
4
5
8

H
y
d
ro

g
ra

p
b

0
6
1
9
9
7

1
0
1
7
9
7

0
2
1
4
9
8

0
6
1
4
9
8

1
0
1
2
9
8

0
2
0
9
9
9

0
6
0
9
9
9

1
0
0
7
9
9

0
2
0
4
0
0

0
6
0
3
0
0

1
0
0
1
0
0

0
1
2
9
0
1

0
5
2
9
0
1

D
a
te

0 5

1
0

1
5

2
5

3
0

3
5

4
0

•

S
W

L

U
n
d
e
rm

in
e
d

3
7
9
9

D
is

ta
n
c
e

to
LW

4

l
I

9
0

0
0

7
0

0
0

5
0
0
0

3
0

0
0

as

1
0

0
0

2 th

1
0

0
0

3
0

0
0

5
0

0
0

7
0

0
0



3
8
0

H
y
d
ro

g
ra

p
h

0

1
0

2
0

3
0 5
0

6
0

7
0

8
0

S
W

L

d

4
2
5
0
1

D
is

ta
n
c
e

to
LW

5
0

0
0

3
0

0
0

1
0

0
0

5
0

0
0

7
0

0
0

9
0

0
0

0
7
2
4
9
8

1
1
2
1
9
8

0
3
2
1
1
9
9

0
7
1
9
9
9

1
1
1
6
9
9

0
3
1
5
0
0

0
7
1
3
1
0
0

1
1
1
0
0
0

0
3
1
1
0
0
1

0
7
1
0
8
0
1

1
1
0
5

1
0

1
0

3
1

0
5

0
2

0
7
0
3
0
2

1
0

5
1

1
0

2
0
2
2
8
0
3

D
a
te



4
2
3

H
y
d
ro

g
ra

p
h

5
0

6
0

7
0

8
0

9
0

1
0
0

1
1
0

1
2
0

S
W

L

U
n
d
e
rm

in
e
d

3
1
4
1
9
9

D
is

ta
n
c
e

to
LW

t

4

1

1

S

•

•

s

t

8
0

0
0

6
0
0
0

4
0

0
0

2
0

0
0

jo

2
0

0
0

4
0

0
0

6
0

0
0

0
3
1
1
1
9
7

0
7
0
9
9
7

1
1
0
6
1
9
7

0
3
1
0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
0
1
9
9

0
6
2
9
1
9
9

1
0
2
7
9
9

0
2
2
4
0
0

0
6
2
3
0
0

1
0
0
0
0

0
2
1
8
0
1

D
a
te



S
p
ri
n
g
3

H 0 C C C
O J

E
le

v
a
ti
o
n

1
2
0
0

M
is

id
e

B
a
s
e

L
o
v
o
l

1
1
2
0

G
a
te

O
v
e
rb

u
rd

e
n

4
6
7

S
o
ft

W
o
c
h

5
7

a

D
is

c
h
a
rg

e
g
p
m

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

4

3
0

0
0

7
2

0
9

5
1
0
2
8
9
5

0
n
A

L

C
O
n

l

d

A

1

A
1
4
n
n
9



S
p
ri
n
g

9

3
6

8
1
9
9
3

IR

D
is

c
h
a
rg

e
g
p
m

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

9

T
a
i®

e
e
••

•
a
•
•

H
o
w

d
o

B
a
s
s

L
o
e
c
d

1
1
1
2
0

Og

C

d
r

v
d
®

8

n

Y
3
2 S
o

ft
S

o
ft

R
o
c
k

6
7

7

1 4
C

Y
T

6

a

14

n
o

3
0

0
0

IN

6
0

m

3
7

9
4

9
2

3
9

4
4
1
1

9
5

1
0
2
8
9
5

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
4

9
7



2
5 20E1
5

®

1
0

0
5

E
le

v
a
ti
o
n

1
2
1
0

H
il
ls

id
e

S
o
s
o

L
e
v
e
l

1
1
8
0

W
A

Id
p
a
n
e
l

O
v
e
rb

u
rd

e
n

4
8
6

S
o
ft

D
1
o
c
h

8
9

0
0 4

5
7

9
0

1
1
2
3
9
0

S
P

R
IN

G
3
8

6
1
1
9
1

1
2
2
8
9
1

7
1
5
1
9
2

1
3
1
9
3

8
1
9
9
3

3
7

9
4

Ik

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

T
o

F
a

c
e

fe
e

t

9
2

3
9

4

3
0

0
0

4
1

1
1

9
5

1
0
2
8
9
5

P
r
o

n
o

r
u

r
d

h
u
t

G
A

n
n

rr
•

a
n
d

A

1

4
1
4
1
1
1
^7



S
P

R
IN

G
3
9

D
IS

C
H

A
R

G
E

A
R

E
A

2

S
e

v
e

re
II
ip

e
c
t

E
le

v
a
ti
o
n

1
1

3
5
°

H
il
ls

id
e

B
a
s
e

L
e
v
e
l

91
1
0
°

Q
u
a
rt

e
rp

a
n
e
l

O
v
e
rb

u
rd

e
n

4
1
7
°

S
o
ft

ro
c
k

5
9

0

4
0

0
0

2
3
M

r9
1

1
0
A

u
g
9
1

2
8
D

e
c
9
1

1
1
9
M

a
y
9
2

3
O

c
t9

2
2
0
F

e
b
9
3

1
®

J
u
l9

3
2

7
N

o
v
9

3
1

9
A

p
r9

4
3
S

e
p
9
4

2
1

J
a

n
9

6

D
IS

C
H

A
R

G
E

0

D
IS

T
A

N
C

E
T

O
F

A
C

E



1
4

T

•

S
p
ri
n
g

4
1

2
0

0
0

H

L
le

v
e
d
o
n

1
1
9
6

P
ll
M

d
d
e

S
a
v
o

d
o
v
o
l

1
1
7
0

L
a
id

p
8
n
o
l

1
2

O
e

rb
u
v
d
e
o
n
6
6
2
S

o
f

R
o
c
k

6
9

Ia

D
is

c
h
a
rg

e
g
p
m

a

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

S
e
v
e
re

Im
p

a
c
t

P
re

p
a

re
d

b
v

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



0

T
O

V
C

C
1

1
4

9
2

r-3 
0 
< 
0 
0 

(:_ 

VJ· 

~. 

~I~ . 
...t:::> ~ f 

~~ 

J. 

2.@ 

~ 

e ~.~ 
Q. 
D .... 

I ~ 

@.~ 

• 
SPRING 144 DISCHARGE 

AREA#2 
.. :· 

Elevation: 1234° 
Hlu.lde ., 

-----------..fsa .. Level: 1080° ·------
Mid-panel 
Overburden: 476e' 
Soft rock: 72% 

----------------------------------

---------------------------------

•••••••••••••-••••--•••e·-------~---D~---------~---

fit 

Se~er~ llmpac~ 

3000 

2000 

H)OO ! 
'i 
3t 

0 s 
• > ., 

-~1()00) "! 

J 
-2000 'I 

~ 

-3l000l .r 
s 

-~I 
-11000 

~ I Jl I • til • " @ I -5000 I :pttr i i9 0 

l~·Joo-9~ 29-Sep-9'11 I'·Jan-92 ~6-Apr-92 25-JuD-92 2·NOY·92 'l1 10-Feb-931 2 'll-Mev-~31 

• DISCHARGE ---o-- DISTANCE TO FACE 



1

T
O

V
C

C
1

1
4

9
3

1--3 

~ 
0 o I ~-

j---1 
j---1 

~ 

\.D 
w 

~~~ 
~ 
~j 

~ ... ,~~ 
~,'\ ' 
JY' 

r• 

~-~ 

a It·. 

SPRING #46 DISCHARGE 
AREAI2 

----------·--------------------------------------------------------

·• 

.. 
Se"erl.! Kmp~ct 

Elevatlof\l: ~2m o 

Hillaldll . 
au. llA'tieB: n ooo 
Gate 
OvarburdM: 627° 
Soft B'ock: 12"' 

~000 

!liOO 

2 ------------------------------------- "'l----- -------------------- ----i- '1-4..---------.1 0 J -

-IS ~.~ a. ----------------------~---------·------
~-

t 
~ ~ 

Ol.l:l-

0 

2~-~n-Sl~ 29-Srag)-9 ~ 7-J~n-92 . '\16-Apr-92 

- IOBSCHARGIE 

26-Jui-92 2-Nov-92 'il 0-IFiab-Sl3\ 2'\I·M~&y-93 

----<>- DISTANCE TO !FACIE 

IJ 
.1)00 it 

s 
·'\1000 I 
-u;oo '! 

-2000 J .. 
-2600 ~ 

.£! 
-3000 $ 

~ 
-360() ___ ! 

~ 
-~000 

-~500 



•3 00 0

s
o

S
P

R
IN

G
5
2

D
IS

C
H

A
R

G
E

A
R

E

2

9
2
E

le
v
a

ti
o

n
M

V9
°

H
il
ls

id
e

B
a
s
e

L
e
v
e
l

9
1
4
0
°

A
d
ja

c
e

n
t

O
v
e
rb

u
rd

e
n

4
7
2
°

S
o
ft

ro
c
k

5
9

S

IF

r

0

0

3
0

0
0

3
0
A

u
g
9
U

a
®

c
c
9
9

1
7
M

w
9
2

2
6
J
u
n
9
2

•

D
IS

C
H

A
R

G
E

3
O

c
t9

2
1

1
J
a

n
9

3
2
1
A

P
T

9
3

3
0

J
u

l9
3

•

D
IS

T
A

N
C

E
T

O
F

A
C

E

G
3
ia

u
1
m

a
l

Im
p

a
c
t



12
r

1
0

5
D

ff
i

L

6
3
3

M
e
v
e
d
o
n

9
1
9
5

H
il
ls

id
e

B
a
s
e

L
e
v
e
l

1
0
4
0

a
`

O
u
e
rt

e
p
a
n
e
l

O
v
e
rb

u
rd

e
n

4
6
2

s
o
ft

6
4
o
c
h

6
6

T

0

S
e
v
e
re

Im
p

a
c
t

1

5
0

0

1

3
5
0
0

4
0
0
0

5
1

5
9

6

E

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
in

c
4
1
3
9



H 0 CCC

0

T

4

S
o
ft

P
io

c
h

6
6

3
1

1

1
2

5
1

A

I

`

E

C
L 0 im

2
1
1
1

u 0
I1

1
2
7
9
3

3
7
9
4

IE
lo

v
o

d
o

n
1

2
1

5
S

e
v
e
re

H
iU

s
id

o
Im

p
a

c
t

B
a

s
e

L
o
v
o
l

1
0

4
0

Q
u
a
e
to

rp
o
n
o
l

5
0

0

61594 9
2
3
9
4

1
1
9
5

4
1
1
1
9
5

7
2

0
9

5

Im

D
is

c
h
a
rg

e
g
p
m

m

D
is

ta
n
c
e

to
ra

c
e

fe
e

t

1
0

2
8

9
5

2
5

9
6

1
0

0
C

1
5
0
0

2
0
0
C

2
5
0
0

3
0
0
0

3
5
0
0

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9



1

3

2
5 2

S
p
th

q
8
3

1
0

0
0

5
0

0

Q
u

o
r
lo

r
p

n
o
l

0

m

S
e
v
e
re

Im
p

a
c
t

T

2
5

0
0

2
0

0
0

=
E

lo
v
c
lo

n
1
0
4
3

V
o
ll
o
y

I3
o
a
o

L
a
v
a
l

1
0
2
0

0
5

O
v
e
rb

u
rd

e
n

2
9
7

S
o

1
4

w
o

c
8

1
0

5
0

0

1
0
0
0

1
5
0
0

0
1
5
7
9
0

9
1
9
9
1

13
1

9
3

6
1
5

9
4

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

1
0
2
8
9
5

rT
2
0
0
0

3
1

1
9

7

P
re

p
a

re
d

b
v

M
o

o
d

v
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7

4•



1 6
0
0

S
p
a
s

9

8
4

2
5

0
0

2
0

0
0

5
0
0

1
5
0
0

4
0
0

v

1
0

0
0

5
0

0

0

2
0
0

1
0
0

E
io

v
a
ti
o

n
1
0
6
8

V
a
ll
e
y

B
o
o
o

L
o
v
o
1

9
0
2
0

o
v
e

rb
u

rd
e
n

3
2
2

S
o
ft

L
o
c
h

8
9

0
0
0 _

5
7
9
0

9
1
9
9
1

1
3
1
9
3

6
1
5

9
4

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

I
1
0
2
8
9
5

5
0

0

1
0
0
0

i

1
5
0
0

3
1

1
9

7

C
1

rn
n

O
ra

r4

6

Q
A

n
tI

A

I

a

$

n

n
o






S
p
ra

n
g

8
9

r
+

a

2
5

B
o
v
o
d
lo

s
e

1
1
3
8

6
H

ll
la

ld
®

S
a
m

e
d
o
v
o
l

1
0
8
0

I
u

n
e
v
p

a
n
d

O
v
o
r
b
a
r
r
d
e
a
n

4
0
5

S
o
ft

R
o
th

8
1 D

is
c
h

a
rg

e
g
p
m

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

S
e
v
e
re

1
n
p
a
c
t

o
l

3
5

0
0

4

3
0

0
0



H 0CC C L
T

I 0

s

IE
lo

v
o
ti
o
n

1
1
6
7

H
il
lo

ld
e

8
0
0
0

L

v
o
l

1
0
4
0

M
id

p
a
n
e
l

0
b

O
P

6
U

P
d
o
n

4
3
0

S
o
ft

R
o
c
k

8
1

S
p
a
in

g

9

9
0

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

P
r
e
n
a
r
p
r
l
b
y

A
N

n
n
rl
y

a
n
d

6
c
c
n
r

In
r

6
1

1
1

0
7



0

s
p
ra

n
g

0

9
2

F

Io
v
®

d
o
n

1
1
7
5

H
iu

td
o

a
e
e
o

a
o
v
o
l

8
8
0

D
A

id
p
w

n
e
7

O
v
tr

b
g
r4

g
R

4
4
0

S
o
ft

8
o
c

8
1

S
e
v
e
re

Im
p

a
c
t

2
0
0
0 15

0
0

1
0

0
0

5
0

0

0
5

0
0

1
0
0
0

1
5
0
0

1
1

r 20
0
0

0
4
5
7
9
0

9
1
9
9
1

1
3
1
9
3

6
1

5
9

4

r

D
is

c
h
a
rg

e
g
p
m

a
D

is
ta

n
c
e

to
F

a
c
e

fe
e

t

1
0
2
8
9
5

P
re

p
a

re
d

b
v

M
o

o
d

v
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



to

S
e
v
e
re

Im
p

a
c
t

S
6
1
7
R

6
6
h
B

q
g
$

t9
9
9
9
9

1
3
1
9
3

6
1

5
9

4
1

0
2

8
9

5

•

D
is

c
h
a
rg

e
g
p
m

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

S
p
ra

n
g

39
3

7

r

•

®

3
0

0

D
r
n

n
o

r
n

id

h

D
1

4
^
^
A

d

A

a

a

1

n

n
a

u

V
w

u
a
w

u

a

a
u
o

a



w 3
5 3

2
5 1

6
0

S
o
ft

R
a
c
k

8
1
b

R
A

id
p

o
n

o
i

O
v
®

rb
u
rd

o
n

4
1
8

E
lo

v
e
d
o
n

1
1
6
3

H
il
la

id
®

`8
o
a
o

d
o
v
o
l°

9
8
0

5790

9
1
9
9
1

13
1

9
3

I

D
is

c
h
a
rg

e
g
p
m

®

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

S
e
v
e
re

Im
p

a
c
t

f1
n

d

L

6
a

i

1

a

I

1
n

n



0

O
S

1
0
1

I1
y
d
ro

g
ra

p
h

1
0
0
0

9
0
0

8
0
0

7
0

0

4
0

0

3
0
0

2
0
0

1
0
0

0
0

0

o

F
lo

w

U
n
d
e
rm

in
e
d

3
3
0
9
9

D
is

ta
n
c
e

to
LW yt11

y

I

t

0
3
1
1
9

7
0
7
0
9
9
7

1
1
0
6
9
7

0
3
0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
1
0
1
9
9

0
6
2
9
9
9

1
0
2
7
9
9

0
2

2
4

1
0

0
0
6
2
3
0
0

7
0

0
0

5
0

0
0

3
0

0
0

1
0
0
0

3
0
0
0

5
0

0
0

0

D
a
te



D
S

1
0
2

H
y
d
ro

ra
p
h

2
0
0
0

1
8
0

0

1
6
0

0

1
4
0
0

1
2
0
0

1
0
0
0

0

8
0
0

6
0
0

4
0
0

2
0
0

7
0

0
0

5
0

0
0

3
0

0
0

1
0

0
0

1
0
0
0

3
0
0
0

0
0
0

5
0
0
0

F
lo

w

D
is

ta
n
c
e

to

L

t

i

7

3

7

•

••

•
I

4`

11

i

•

1•

l

•

i

0
5
1
5
9
6

0
9
1
2
9
6

0
1
1
0
9

7
0
5
1
0
9
7

0
9
0
7
9
7

0
1
1
0
5
9
8

0
5
0
5
9
8

0
9
0
2
9
8

1
2
3
1
9
8

0
4
3
0
9
9

0
8
2
8
9
9

D
a
te



D
S

1
0
6

H
y
d
ro

g
ra

p
h

2
0
0
0

F
lo

w

D
is

ta
n
c
e

to
LW

1
2

0
0

0

1
0

0
0

0

1
5
0
0

a

1
0
0
0

rL

i1A

i

•4

7

R

8
0

0
0

6
0

0
0

i

5
0
0

+

4
0

0
0

+

2
0

0
0

0 2
0

0
0

9
0

0
0
0

9

1
0

O
0

0411

0
5
1
5
9

0
9
1
2
9

0
1
1
1
0
1
9

0
5
1
0
9

0
9
0
7
9

0
1
0
5
9

0
5
0
5
9

0
9
8
0
2
9

1
2
8
3
1

9

0
4
3
0
9

0
8
2

8
9

1
2
2
6
9

0
4

04
1

0

0
8
2
2
0
0

6

6

7

7

7

8

8

D
a
te



O
S

1
5
4

G
1
y
d
ro

g
r

p
h

1
0
0
0

8
n
o

6
0
0

4
0
0

2
0
0

0
0
0

F
lo

w

U
n
d
e
rm

in
e
d

1
1
8
9
9

I

D
is

ta
n
c
e

to
LW

I

+

1

t

i•
I

f

I

I

1

•

t

4
0

0
0

2
0

0
0

0 2
0

0
0

4
0

0
0

6
0

0
0

8
0

0
0

1
0
0
0
0

0
3
1
1
9
7

0
7
0
9
9
7

1
1
0
6
1
9
7

0
3
0
6
9
8

0
7
0
4
1
9
8

1
1
0
1
9
8

0
3
1
0
1
9
9

0
6
2
9
9
9

1
0
2
7
9
9

0
2
2
4
0
0

0
6
2
3
0
0

1
0
2
1
0
0

0
2
1
8
0
1

D
a
te



S
p
fl
1

v
g

9
1
6
2

5

0

S
e
v
e
re

h
a

p
a

c
t

4
5 4

3
5

U w ®

2
E

E
le

v
®

4
io

n
1
0
3
0

8
®

s
®

L
e
v
a
l

1
0
4
0

v
a
ll
e
y

1
5

A
d
ja

c
e
n
t

O
v
e
rb

u
rd

e
n

2
8
5

S
o
ft

R
o
c
k

7
4
3
5

9

Is

D
is

c
h
a
rg

e
g
p
m

®

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

5
0

0

1
0
0
0

2
0
0
0

2
5
0
0

P
re

n
a

rp
d

h
v

M
o

o
d

v
a

n
d

A
s
s
o

c
In

c
4
1
3
9



1
2

1
0 8 64 IE

lo
v
o
tl
o
n

1
1
0
7

H
il
le

id
o

S
o
o
o

D
o
v
o
l

1
0
0
0

Q
u
a
tc

rP
o
n
o
l

O
v
o
P

b
u
P

d
©

n
4
6
7

S
o
ft

d
o
c
k

8
4

0

1
1
2
1
2
3
1
8
8

i 5
7
9
0

S
p
rr

u
n
g

1
6
6

9
1
9
9
1

1
3
1
9
3

6
1

5
9

4

I

s

D
is

c
h
a
rg

e
g
p
m

D
is

ta
n

c
e

to
F

a
c
e

fe
e

t

6

1
0
2
8
9
5

P
re

p
a

re
d

b
y

M
o

o
d

y
a
n
d

A
s
s
o

c
In

c
4

1
3

9
7



1
0 9 8 7 6 4 32 1

J
a
v
o
tl
o
n

1
1
6
6

H
1
1
1
s
1
d
o

B
a
s
s

L
e
v
e
l

1
0
2
0

S
p
th

ti
1
6
7

M
d
F

a
v
a

O
v
e
rb

u
rd

e
n

4
0
4

S
o
ft

W
o
c
h

8
4

0 3
7
9
4

6
1
5
9
4

9
2
3
9
4

1
1
9
5

4
1
1
1
9
5

D
is

c
h
a
rg

e
g
p
m

7
2
0
9
5

1
0

2
8

9
5

2
5

9
6

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

I

S
e
v
e
re

Im
p

a
c
t

5
1

5
9

6

s
o

2
0
0

1
0
0

0 1
0

2
0
0

3
0
0

4
0

0

5
0

0

6
0
0

7
0
0

8
2

3
9

6
1
2
1
9
6

P
r
P

n
n

r
Q

r
i

h
v

M
n

n
rt

y
a
n
d

A
c
c
n

r
In

r6
1

V
lQ

7



T
O

V
C

C
1

1
5

1
1

1--3 
0 
< 
0 0 
0 \.m 

f;}' 
j----1 
j----1 

i.-:'11 

(.51 
j----1 
j----1 -~iJ; 

2.~ 

~ 

., 
S<e'll<!f<! hii!)C!Cf!: 

. :=: 

8ev11!1oun: ~ 2~5· 

$PRING1 116& DISCHARGE 
AREAM2 

H···-·~- --~---------------------\·--------------aa":.~veB: ~oeo· \-------- ~-- ----
1'\. ·-------... all • '· . UUIII ~,....a • . • 
Ov.mur«Mn: 490" 

------------ Soft rock: 72" ___ , _____ ! ------------------------------------------------
2000 

v~! 
.... 
~ 

0 ~ 
$ 

... 1 ~-~ ------·-••o•-~---•-ee---------~-----h• -~000 I 
t:. ..... 

I ~ 
""' 

-----\- -2~) --------

-l~$ 

__ .;. _____ 1_ ~-· ------- ! 
-4000 t5 

··;.:'1 

~ ------------------------------
<I> 

ro.~ 

0 ~ I ;,r=: I I I )!!I tE •I A ~00 I I ·6000 

~ 7-M~IT-92 26-Jullll-92 3-0ct-92 H·Jan-93 21-Apu--931 lO.Jui-93 1-No111·93 ~ 15-!Fsb-9.6! 2S·Me~v·S~ 

- !D~SCHARGE --o-- fDISTANC!e TO IFACE 



0

E
le

v
a
ti
o
n

1
1
9
0
°

H
w

s
w

o

B
a
s
e

•W
o

1
0
6
0
°

Q
u
a
rt

e
rp

a
u
s
e

O
v

a

4
5
6
°

S
o
ft

ro
c
k

7
2

P

=
4

6

=
0

0
1

o

N

S
P

R
IN

G
1
7
0

D
IS

C
H

A
R

G
E

A
R

E
A

2

0 V7
M

a
u
r9

2
2
5
J
u
n
o
9
2

3
O

c
t9

2
1
1
J
e
a
n
9
3

u
m n

n
n

2
1
A

p
r9

3
3

0
J
u

l9
3

7
1

®
d

9
3

1
5

fo
b

9
4

2
3

M
a

y
9

4

•
ff

D
IS

C
H

A
R

G
E

0

D
IS

T
A

N
C

E
T

O
F

A
C

E

S
e

v
e

re
Im

p
a

c
t



3
5

E
lo

v
a
d
o
n

9
97

6

P
4
IU

m
ld

o

B
a
s
e

L
e
v
e
l

9
0
6
0

L

Id
P

o
n
d

o
v
o
rb

u
rd

o
n

4
4
0

S
p
ri
n
g

1
7
1

$bftlib$fr72a
D

is
c
h
a
rg

e

o

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

M
o
d
e
ra

te
Im

p
a

c
t

3
0
0

1

2
0
0
C

A

te

w

•d

b

a
a

d

A
w

1

4
1

4
1

A
j



r
S

p
ra

n
g

0
1
1
7

5
1
1
9
3

b

D
is

c
h
a
rg

e
g
p
m

®

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

1
1

9
5

4
1

1
9

5

5
0
0
0

7
2

0
9

5
1
0
2
8
9
5

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



fE
Io

v
o
d
o
n

9
2
5
0

H
ll
la

ld
o

S
a
w

C
o
w

l

99
0
0

f
Id

F
e
n
d

o
v
e
rb

u
rd

e
n

5
2
9

S
o
lo

Lo
c
h
o

5
9

S
p

ru
n

g

X

1
7
3

o

S
e
v
e
re

Im
p

p
c
t

4
0

0
0

1
3
0
0
0

+

1
0

0
0

3

D
is

c
h
a
rg

e
g
p
m

o
D

is
ta

n
c
e

to
F

a
c
e

fe
e

t

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



wdB sBjv s a

TOVCC 11516



®
o
v
o
m

o
Q

1
2
0
9

S
e
th

j1
7

H
O

k
a
a
d
o

M
®

m
o

L
o
d
o
l

1
1
2
0

®
u
a
o
te

a
P

o
n
e

3
5

o
®

a
th

tn
d
c
_

7

=

s
o

f
W

o
a
h

7
2

2
5 1
IE

V
I

®•l

2

sU w
®

1
5

I D
is

c
h
a
rg

e
g
p
m

0

D
is

ta
n
c
e

to
F

a
c
e

fe
e
t

S
e
v
e
re

Im
p

a
c
t

3
0

0
0

D
r
n

n
o

r
n

r
l

6

G
A

n
n
A

n

A
I

A

1
4

O

n



0TOVCC
11518



S
p
in

j9
1
9

1
8

Q

3
0

0
0

S
e
v
e
re

Im
p

a
c
t

1
6

O

U
P

4

d
e
n S
o

ft
R

o
c

7
2

L
1
®

v
a
tl
o
t

1
1
9
5

2 0

1
1
2
2
8
9
1

7
1
5
9
2

P
D

is
c
h
a
rg

e
g
p
m

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

u
v
u
B

I®
o

S
a
w

d
o
v
o
l

1
0
6
0

M
ld

p
a
n
o
l

P
re

p
a

re
d

b
y

M
o

o
d

y
a

n
d

A
s
s
o

c
In

c
4

1
3

9



2
5

E
le

v
a
ti
o
n

1
0
3
0

H
il
ls

id
e

S
o
m

e
L
o
v
o
l

1
0
2
0

£

Id
p
o
n
d

O
v
e
rb

u
a
d
o
n

2
5
a

S
u
fi

n
o
c
h

8
1

2

E C
L

1
5

U

to

S
p
ri
n
g

0

1
9
9

r
o

T

1
5
0
0

M
in

im
a
l

Im
p

a
c
t

1
0
0
0

5
D

is
c
h
a
rg

e
g
p
m

®

D
is

ta
n
c
e

to
F

a
c
e

fe
e

t

P
re

o
a

re
d

b
v

M
o

o
d

v
a

n
d

A
s
s
o

c
In

c
4

1
3

9
7



S
P

R
IN

O
2
2
6

D
IS

C
H

A
R

G
E

A
R

E
A

2

a
Z

1
1
fa

0
6 0

E
lo

v
®

ti
o

r
1
1
2
5
0
°

H
il
ls

ld
®

S
a

la

L

v
a

8
9
•J

®
°

m
w

p
a

O
n

rb
w

d
e

r
5
2
0
°

S
o

ft
ro

c
k

7
2

6
F

a
b
9
2

9
6
M

a
y
9
2

2
4
A

u
g
9
2

2
D

e
c
9
2

1
2
M

a
r9

3
2
0
J
u
n
9
3

2
8
S

e
p
9
3

5
J
a

n
9

4

M
S

e
v
e

re
a
m

p
a
c
t

Q

T

4
0
w

1
6
A

p
V

9
4

2
5

J
u

l9
4

z

®

D
IS

C
H

A
R

G
E

®

D
IS

T
A

N
C

E
T

O
F

A
C

E



O
S

2
4
8

H
y
d
ro

g
r

p
h

0U5004
0
0

3
0
0

2
0
0

1
0
0

2
0

0
0

0 2
0

0
0

4
0

0
0

6
0

0
0

8
0

0
0

7
1
0
0
0
0

0
0
0

1
2
0
0
0

a

F
lo

w

D
is

ta
n
c
e

to
LW is

A

0

0
3
1
1
9
7

0
7
0
9
9
7

1
1
0
6
9
7

0
3
0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
0
1
9
9

0
6
2
9
9
9

1
0
2
7
9
9

0
2
2
4
0
0

0
6
2
3
0
0

1
0
2
1
0
0

0
2
1
8
0
1

D
a
te



O
S

2
6
4

H
y
d
ro

g
ra

p
h

t

4
5 4

3
5 3 2

1
5

I

0
5 0

F
lo

w

U
n
d
e
rm

in
e
d

1
1
8
9
9

D
is

ta
n
c
e

to
LW

1 It

1

1

i
t

•
it

1`
0
3
1
1
9

7
0
7
0
9
9
7

1
1
0
6
9
7

0
3

0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
1
0
1
9
9

0
6
2
9
1
9
9

1
0
2
7
1
9
9

0
2
2
4
0
0

0
6
2
3
0
0

1
0

1
2

1
1

0
0

0
2
1
8
0
1

D
a
te

M
A

Y

2

2
0
0
3

3
0

0
0

1
0

0
0

1
0

0
0

3
0

0
0

5
0

0
0

7
0

0
0

9
0

0
0

1
1
0
0
0



D
S

2
5
8

H
y
d
ro

g
ra

p
h

1
0
0
0

9
0
0

8
0
0

7
0
0

6
n
0

5
0
0

4
0
0

3
0
0

2
n
0

1
0
0

0
0

0

F
lo

w

U
n
d
e
rm

in
e
d

1
2
9
9
9

D
is

ta
n
c
e

to
LW

1

t

•

f

•

f

j

t

4

I

t

•

VI

0
3
1
1
9
7

0
7
0
9
9
7

1
1
0
6
9
7

0
3
0
6
9
8

0
7
0
4
9
8

1
1
0
1
9
8

0
3
0
1
9
9

0
6
2
9
9
9

1
0
2
7
9
9

0
2
2
4
0
0

0
6
2
3
0
0

1
0
2
1
0
0

0
2
1
8
0
1

3
0

0
0

1
0

0
0

5
0

0
0

7
0
0
0

9
0

0
0

D
a
te



4

D
S

2
6
9

M
y
d
ro

g
ra

p
h

1
0
0
0

9
0
0

8
0
0

7
0
0

6
0
0

5
0
0

4
0
0

3
0

0

2
0
0

1
0

0

0
0
0

6

F
lo

w

1
ii

D
LW

4

i

i

I

4

Y•

`I

r

t

l

•

1

L

i4

11

7

11

Sj

3

•

1

7
0

0
0

5
0

0
0

3
0

0
0

a

1
0

0
0

3
0
0
0

5
0

0
0

0
7
2
4
9
8

1
1
2
1
1
9
8

0
3
2
1
1
9
9

0
7
1
9
9
9

1
1
1
6
9
9

0
3
1
5
0
0

0
7
1
3
0
0

1
1
1
0
0
0

0
3
1
0
0
1

0
7
0
8
0
1

1
1

0
5

0
1

0
3
0
5
0
2

0
7
0
3
0
2

D
a
te



O
S

7
0

H
y
d
ro

g
ra

p
h

1
0
0
0

9
0
0

8
0
0

7
0
0

6
0
0

5
0
0

4
0
0

3
0
0

2
0
0

1
0
0

7
0

0
0

5
0

0
0

3
0

0
0

a
s

1
0

0
0

3
0

0
0

0
0
0

5
0

0
0

6

F
lo

w

U
n
d
e
rm

in
e
d

1
2
0
1

D
is

ta
n
c
e

to
LW

II

t

i

i

f

l

t

0
7
2
4
9
8

1
1
2
1
9
8

0
3
2
1
9
9

0
7
1
9
9
9

1
1
1
6
9
9

0
3
1
5
1
0
0

0
7
1
3
0
0

1
1
1
0
1
0
0

0
3
1
0
0
1

0
7
0
8
0
1

1
1
1
0
5
0
1

0
3
0
5
0
2

0
7
0
3
0
2

D
a
te



D
S

2
7
4

H
y
d
ro

g
ra

p
h

1
0
0
0

9
0
0

8
0

0

7
0
0

6
0
0

5
0
0

4
0
0

3
0
0

2
0
0

1

0
0

0
0
0

•

F
lo

w

U
n
d
e
rm

in
e
d

5
1
0
0
1

D
is

ta
n
c
e

to
LW

1

1t

+

i

`

c

1

I

t

1

1

I

li
t

0
2
0
9
9
9

0
6
0
9
9
9

1
0
0
7
9
9

0
2
0
4
0
0

0
6
0
3
0
0

1
0
0
1
0
0

0
1
2
9
1
0
1

0
5
2
9
0
1

0
9
2
6
0
1

0
1
2
4
0
2

0
5
2
4
0
2

0
9
2
1
0
2

0
1
1
9
0
3

4
0

0
0

2
0

0
0

0

Z

2
0

0
0

4
0

0
0

6
0
0
0

8
0
0
0

Id

D
a
te



APPENDIX B

Powhatan No 6 Mine

Stream Hydrographs

0

D3CS O

TOVCC 11528



U
p
s
tr

e
a
m

M
o
n
it
o
r
in

g
P

o
in

t

U
2
9
C

S
te

a
m

F
lo

w
H

y
d
ro

g
ra

p
h

0
4
5

U
n

n
a

m
e

d
T

r
ib

u
ta

r
y

to
W

il
li
a
m

s
C

re
e

k

E
le

v
a

ti
o

n
1

0
0

0
fe

e
t

0
4
0

0
3
5

0
3
0

U
n
d
e
rm

in
e
d

3
3
1
9
5

o

F
lo

w

0
1
5

0
1
0

0
0
5

0
0
0

14

1
1
2
7
1
9
9
3

3
7
1
9
9
4

6
1
5
1
9
9
4

9
2
3
1
9
9
4

1
1
1
9
9
5

4
1
1
1
9
9
5

7
2
0
1
9

9
5

1
0
2
8
1
9
9
5

2
5
1
9
9
6

5
1
5
1
9
9
6

8
2
3
1
9
9
6

D
a
te



U
p
s
tr

e
a
m

M
o
n
it
o
r
in

g
P

o
in

t

U
3
4

0
3
8

S
tr

e
a
m

F
lo

w
H

y
d
ro

g
ra

p
h

3
5
0
0

3
0
0
0

2
5
0
0

2
0
0
0

0

U
n
d
e
rm

in
e

d

1
2
3
1
9
6

W
il
li
a
m

s
C

re
e

k

E
le

v
a

ti
o

n
1

0
1

0
fe

e
t

o

F
lo

w

1
0
0
0

5
0
0

0
0
0

1
0
2
8
1
9
9
5

2
5
1
9
9
6

5
1
1
5
1
9
9
6

8
2
3
1
9
9
6

1
2
1
1
1
9
9
6

3
1
1
1
9
9
7

6
1

9
1

9
9

7
9
2
7
1
9
9
7

1
1
5
1
1
9
9
8

D
a
te



U
p
s
tr

e
a
m

M
o
n
it
o
r
in

g
P

o
in

t

U
3
4
0
6
7

S
tr

e
a
m

F
lo

w
H

y
d
ro

g
ra

p
h

1
2
0

1
0
0

0
8
0

0

L
L

•

E
2

0
6
0

to

0
4
0

0
2
0

0
0
0

0
6
1
5
1
9
4

0
9
2
3
9
4

0
1
0
1
9
5

U
n
d
e
rm

in
e
d

6
3
0
9
5

0
4
1
1
9
5

0
7
2
0
9
5

1
0
2
8
9
5

0
2

0
5

9
6

U
n

n
a

m
e

d
T

r
ib

u
ta

r
y

to
W

il
li
a
m

s
C

re
e

k

E
le

v
a

ti
o

n
1

0
0

0
fe

e
t

0
5

1
5

9
6

0
8

2
3

9
6

o

F
lo

w

1
2
0
1
9
6

D
a
te



0
3

U
n
d
e
rm

in
e
d

3
3
1
9
6

0
2
5

0
2

A

0
1
5

1
0

U
n

n
a

m
e

d
T

r
ib

u
ta

r
y

to
W

il
li
a
m

s
C

re
e

k

E
le

v
a

ti
o

n
1

0
3

0
fe

e
t

o

F
lo

w

D
a
te

0
1

0
0
5 0

4
1
1
1
9
9
5

7
2
0
1
9
9
5

1
0
2
3
1
9
9
5

2
5
1
9
9
6

4

5
1
5
1
9
9
6

8
2
3
1
9
9
6

1
2
1
1
9

9
6

3
1
1
1
9
9
7

6
1
9
1
9
9
7

9
2

7
1

1
9

9
7

1
5
1
9
9
8

U
p
s
tr

e
a
m

M
o
n
it
o
r
in

g
P

o
in

t

U

0
3
4
1
4
4

S
tr

e
a
m

F
lo

w
H

y
d
ro

g
ra

p
h



r ADDENDUM TO PAGE 18 PART 2 F 1
THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

DEVELOPED SUPPLIES OF GROUND AND SURFACE WATER THAT MAY BE

IMPACTED AS A RESULT OF THE PROPOSED OPERATION

Of the supplies listed in Attachment 14C and 14D impacts shown in Tables A and B are

expected as a result of the proposed operation According to the PHC these sources may be

impacted as a result of mining as shown on Tables A and B
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Spring Impacts Distances From Longwall Panels

And Impacts to Soil Moisture and Tree Growth

Ohio Valley studied all of the springs undermined from January 1992 through

March 2003 a period of over 11 years involving site specific data for 80 springs The

purpose of this study was to determine the distance at which springs are negatively

impacted by the mining of an adjacent longwall panel and their position relative to

adjacent panels at The Ohio Valley Coal Companys OVCCs Powhatan No 6 Mine

the mine Springs were considered to be impacted if their flow decreased below

historic normal ranges for an extended period of time taking rainfall into account

Additionally the impact of the mining on soil moisture and tree growth was examined in

other studies but will be reported here

The Powhatan No 6 Mine is located in eastern Belmont County Ohio Springs

were categorized as being located to the side or off the end of an adjacent panel The

distance to the adjacent panel was measured from available mapping OVCCs normal

monitoring procedure is to monitor springs and other water sources if they are within

500 ft of an approaching panel on a weekly basis for 3 weeks prior to the longwall

passing the spring and for 3 weeks after the longwall has passed the spring Monthly

monitoring generally is done on all springs within 1000 ft of any longwall panel for a

minimum of one year prior to the longwall passing the spring until a year after the

longwall passes a spring The same monitoring is used for wells although wells are not

discussed in this analysis This monitoring allows OVCC to determine if an impact has

occurred This data may be found in the Quarterly Monitoring Reports for The Ohio

Valley Coal Company Powhatan No 6 Mine Permit D0360 First Quarter 1992

through the First Quarter 2003 submitted to the Ohio Department of Natural Resources

Division of Mineral Resources Management

Measurement Method

It is important that one understands what the measurements indicate The

longwall is

monitored daily from a fixed location the center of the main belt The

locations of the longwall are recorded daily as the longwall plus The sources wells

springs and stream monitoring points can be related to the same datum from their

relative position on the application or quarterly monitoring map as the source plus

Subtracting the two values longwall plus source plus gives the relative distance

between the longwall face and the source This difference usually begins at some value

above zero when each panel starts and decreases to zero and then becomes negative until

the panel is

finished The values become positive again when the next panel starts The

source positions are measured from the edges of adjacent panels to determine how far

away the longwall panel impacts the source

TOVCC 11539



ADDENDUM TO PART 2 PAGE 18 F 1
THE OHIO VALLEY COAL COMPANY OVCC
POWHATAN NO 6 MINE

PERMIT D0360

Page 2

0
S

p
ri
n
g

Impacts

At the Powhatan No6 Mine 80 springs have been monitored monthly and

weekly due to their proximity to the longwall mining A total of 6 springs were not

monitored weekly as being adjacent to a mining panel ie they were located too far

away beyond 500 ft from an adjacent panel to warrant weekly monitoring A total of 14

monitored monthly springs were located as being off the end of a longwall panel 3 of

which were too far away to warrant weekly monitoring A few springs over 500 f
t from

the longwall panels were monitored weekly primarily because they were in use at the

time A total of 63 springs monitored monthly were located as being off the side of an

adjacent longwall panel 19 of which were too far away to warrant weekly monitoring

Of the 11 weekly monitored springs located off the end of panels the furthest

distance from the adjacent panel at which an impact occurred was determinedto be 210

ft Of the 40 weekly monitored springs located off the side of the panels the furthest

distance at which an impact occurred was 500 ft This additional impact distance is

believed to be due to the final configuration subsidence trough that develops after a

panel has past a point Since there is no subsidence trough at the ends of panels the

strata experiences different stresses than strata to the side of a panel leading to a different

spring impact distance Based on monthly monitoring springs located at more than 500

f
t from the side of adjacent panels were not impacted by the mining of the adjacent panel

The adjacent panel did not impact springs more than 210 f
t from the end of adjacent

panels However since the number of springs located off the end of a panel is small 300

ft

will be used as the greatest distance that springs have been impacted from the ends of

panels

The accompanying table entitled Spring Impact Inventory is a summary of impact

distances for each monitored spring Only 2 of 11 monitored springs 182 percent

located off the end of a panel showed any impacts from adjacent panels Of the 44

monitored springs located off the side of the panels only 21 477 percent showed

impacts from adjacent panels Therefore impacts only occur in a limited number of

cases probably determined by topographic position

Soil Moisture

The Soil Survey of Belmont County US Department of Agriculture Soil

Conservation Service 1981 indicates that certain soils within Belmont County Ohio

may become perched with water at different times of the year That is not to say that the

entire soil zone becomes perched rather as observed in the field seepage zones develop

The soil types in this area are primarily LowellWestmoreland Silt Loams that may

become perched from January to May depending on rainfall and the elevation of the high

water table These zones are usually located where an intermittent stream begins
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Growing Season for Plants and Saturated Zones

The normal growing season for plants is

from midMay through midSeptember

in this area of Ohio Plants receive their moisture and nutrients from the soil which

receives its moisture from rainfall Only hydrophytic plants are known to grow within

permanently saturated zones wetlands and thrive in such conditions while most other

vegetation would drown being deprived of oxygen to the root zone Trees located

close to saturated areas perched soils have been found to be dead or dying due to

oxygen deprivation The time that soils are perched in this area is at the beginning of the

growing season only indicating that perched soils probably have little to do with tree

growth

Impact of Longwall Mining on Soil Moisture and Tree Growth

Previous studies show that soil moisture and tree diameter growth are not

impacted by longwall mining located directly over such mining Runkle 1992 and

Runkle 2001 Tree diameter growth was not found to be impacted by panels at any

distance away from longwall mining or directly over such mining Hicks and Rentch

2000 and Hicks and Rentch 2001 It is apparent that longwall mining while impacting

springs at distances from 320 to 480 ft from a panel does not adversely impact soil

moisture or tree growth at any distance or even directly over longwall mining panels

Impact of Ground Water on Soil Moisture

Results of monitoring three saturated zones adjacent to locations where soil

moisture and tree diameter studies indicate that it appears that the deep zone may be

initially impacted by longwall operations as far away as 1800

f
t though minimally

There does not appear to be any impact to the shallow zone from operations as close as

275 f
t to the nearest segment of the working face Craig and Wallen 2001 This

information coupled with the results ofthe soil moisture study and the tree growth study

indicates that there is no relationship between fluctuations in the site hydrology soil

moisture and the growth or health of vegetation Indeed the study concluded at the end

of 2002 with one year of data after mining indicating that there was no impact of

longwall mining on soil moisture or tree growth regardless of impacts to the groundwater

Holt 2003

Conclusions

An analysis of OVCCs spring monitoring data has determined that impacts to

springs located beyond the perimeter of longwall mining panels are limited or are rare

especially when the spring is

off the end of a longwall panel In addition impacts are

limited to a distance of less than 500 ft

from the side of a panel Impacts are limited to a

distance of about 300 ft for springs located off the end of a longwall panel Some springs

that overlay panels may not be impacted although most over 90 percent are impacted to

some degree Existing information shows that some soils in the area may become
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perched in the early spring but research shows that overall soil moisture is not impacted

by longwall mining nor is the growth or health of trees located either adjacent to or

directly over longwall panels
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THE OHIO VALLEY COAL COMPANY

POWHATAN NO 6 MINE

PERMIT D0360

ADDENDUM TO PAGE 18 PART 2 F1

During early 1999 a group of wells and one spring inclose proximity to each other were

undermined giving OVCC a unique opportunity to monitor the sources on a daily basis and

determine the actual impact date The purpose of this specialized monitoring was to monitor

these sources intensely to determine if and when impacts occurred in relationship to mining The

monitoring covered a portion of the D03606 approved application area It was located over the

26 East longwall panel This monitoring was preformed in lieu of the normal weekly monitoring

when the longwall gets within 3 weeks of mining beneath a source The results varied but are

presented in Table C and D Figure 5 shows the relative location of the sources with the

longwall panels superimposed Most of the sources were located at the top of a hill along

Belmont County Highway 56

Sources were monitored daily from January 31 1 999 until March 31 1999 The relative

location of the longwall panel is shown in Table C as a positive number as the longwall

approaches the source and as a negative number as the longwall retreats away after passing

beneath a source Impacts were said to occur when the static water level or flow exceed the pre1

mining range of values depth to water increased or flow decreased Hydrographs of the wells

and spring that were a part of that study are enclosed and show the distance that the sources were

undermined

Three of the 15 wells were not impacted during the monitoring period The one spring

also was not impacted during this period Of the wells six were impacted by the previous panel

25 East and then were not impacted again by the 26 East panel Of the 8 wells impacted by the

mining in the 25 East panel alone impacts were all observed as occurring after the mining had

past the source and for sources over the panel or the gate the longwall was an average of 999 ft

past the source when the impacts occurred In the one instance of the source being in the

adjacent longwall panel 460 ft north of the 26 East panel impacts were not observed until the

longwall was 2943 f
t past the source showing that the impacts had lagged due to their distance

from the face

There were two dug wells that were studied during this time DW206 located over the

26 East panel had impacts typical to dug wells in that prior to the face reaching the source water

levels rose due to the ground being put into compression When the ground is

in compression

the fractures in the rock close from the compressive forces and the water is

forced into the well

bore with a corresponding rise in static water level When the longwall was over 770 ft past the

well the static water level dropped below historic levels In the other dug well DW356 located

over the northern gate entries the static water level was within or near the historic levels until the

face was 570 ft from the source when the swl rose during the remainder of the daily monitoring

period The static water level returned to normal soon after the daily monitoring had concluded

When the adjacent longwall panel 27 East was past the source by 936

f
t the static water level

had dropped below historic levels

TOVCC 11625
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ADDENDUM TO PAGE 18 PART 2 F1
Page 2

Of the 4 wells impacted by mining in the 25 East previously mined panel the greatest distance

to an impacted well W205 was 440 ft However there were wells closer than 440 ft that were

not impacted by the 25 East panel W203 355

f
t W199 185

ft

and W367 335 ft All of

these wells were impacted when the 26 East panel was mined

The one spring DS101 monitored during the daily monitoring period was not

impacted by the 26 East panel until two months after the source was undermined It is

believed

that rainfall probably accounted for it continuing to flow during this time The spring still flows

periodically from a rainfall event like most springs that have been impacted

Due to the limited nature of this study it was not possible to determine how this area

compared to the predictions made in the PHC for the D03606 approved mining area

TOVCC 11631
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ADDENDUM TO PAGE 21 PART 3 A1
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE
PERMIT D0360

MINING METHODS

This application area will be mined by the longwall method of mining Lonevall m111111g

is a method by which large panels of coal are surrounded by entries and are then extracted The

roof temporarily is supported by shields as the longwall machinery cuts the coal The shields are

then hydraulically moved forward allowing the roof to collapse behind them Subsidence of the

surface occurs as the strata above the mine first collapses into the void left from the extracted

coal then the overlying strata deforms and comes to rest atop the rubble Monitoring shows that

the surface subsides approximately 60 to 69 percent of the seam thickness of about 64 inches

This mining method maximizes the recovery of the reserve by leaving coal only in the

development entries main and gate entries and barrier pillars to protect the main entries

The mining progresses from other approved mining areas to this application area through

main entries that carry the ventilation currents and contain the haulage entries These main

entries are a series of parallel tunnels entries that branch down into the gate entries that

surround the longwall panels While continuous miners are used for these development entries

they are not considered production sections since only about 50 percent of the coal seam is

removed in these areas This mining is considered part of the longwall mining conducted at the

Powhatan No 6 Mine The coal is mined and after mining the roof

is supported by the pillars

and by roof bolts that support the immediate roof In gate entries the pillars are sized to allow

crushing of the pillars once the second longwall panel has passed the pillars If there is no

longwall mining adjacent to the pillars or if only one panel passes the pillars they are designed

to stand indefinitely with very high safety factors

Full coal recovery longwall mining methods are planned for the entire application area

with the exception of two areas where subsidence

is not planned One area will be used for Main

Entries between two sets of longwall panels in the western portion of the application area The

second nonsubsidence area is located around two small tracts where the coal seam

is owned by

others Where the seam is owned by others there will be no mining beneath the tracts

Wherever there is no subsidence coal pillars will be sized sufficiently to maintain a high factor

of safety for longterm standup see the Addendum to Page 29 K4 In the area surrounding the

two tracts owned by others rooms will be driven using continuous miners but no second mining

removal of the pillars is planned

Mining rights will be obtained for the two tracts not owned by OVCC and an application

for those areas will be submitted and approved at some later time but these areas vil I not be

mined under this application
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ADDENDUM TO PAGE 25 PART 3 D12
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE

PERMIT D0360

PLAN FOR MINIMIZING TO THE EXTENT POSSIBLE AND USING THE BEST
TECHNOLOGY CURRENTLY AVAILABLE DISTURBANCES AND ADVERSE

IMPACTS OF THE CURRENT OPERATION
ON FISH WILDLIFE AND RELATED ENVIRONMENTAL VALUES AND

ACHIEVING ENHANCEMENT OF SUCH RESOURCES WHERE PRACTICAL

The proposed operation longwall mining minimizes to the extent possible and is the best

technology currently available impacts on fish wildlife and environmental values because

it occurs

in a planned predictable and controlled manner There are no impacts anticipated to fish wildlife

and environmental values Areas where longwall mining have occurred do not show any impacts on
such resources Streams in this application area may contain minnows that flourish during periods

when there is high water conditions But in the dry periods these minnows migrate downstream to

deeper water They migrate back upstream during the following year Higher order streams

undermined by the longwall are not expected to be changed greatly during mining and any impacts
are temporary as evidenced by mining in other areas Therefore no impacts are anticipated to fish

wildlife and such resources Ponds in this area that may contain fish historically have not been

impacted by longwall mining In one instance an abandoned gas well was located within a pond
used recreationally was plugged prior to mining and the pond went partially dry temporarily until it

healed itself The pond is full at this time and contains fish

Wetlands

Wetlands have been undermined by the longwall at the Powhatan No 6 Mine Monitoring of
the wetlands shows that there have been no impacts to the wetlands from the longwall mining The
soil in the wetland continued to retain large amounts of moisture even during extremely dry periods
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ADDENDUM TO PART 3 PAGE 25 D12
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE

PERMIT D0360

RECLAMATION PLAN FISH WILDLIFE ENVIRONMENTAL VALUES

The proposed longwall mining operation is not expected to impact fish wildlife and other

related environmental values The longwall will not undermine any streams where fish live

Minnows have been found in some of the larger stream segments within the application area

However the normal annual cycle shows that during the summer and fall months when the stream

flow is minimal the minnows swim downstream only to return again Observations show that

stream segments that go dry following subsidence have returned to near their normal flow and will

again support minnows The larger streams will return to normal flow faster than smaller streams
because more sediment is carried in larger streams and help fill any residual cracks that may be
found There are several ponds overlying the application area and larger fish live in them Our

experience at the Powhatan No 6 Mine

is

that ponds are not greatly influenced by subsidence due

to the amount of cover Wildlife has never been shown to be affected by longwall mining If surface

slips are caused by mining activities over the mining area The Ohio Valley Coal Company will

restore the land to a condition equal to its original value and reasonably foreseeable use

Undeveloped springs that are found above the application area may be dewatered and usually

reposition themselves downstream Ohio Valley will replace undeveloped springs if they are

legitimately used according to our water replacement plan

b
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ADDENDUM TO PAGE 23 PART 3 A14a AND PAGE 25 PART 3 D8
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE

PERMIT D0360

Refuse from Area to be Mined

The refuse from the area to be mined will be disposed of according to the plans

previously submitted and approved in the original submittal of Permit D0360 on file at the

Division of Mines and Reclamation Office In particular see Addendum 20 and Appendix IV9

See also approved application D03608

0
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ADDENDUM TO PAGE 26 PART 3 E 13
THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE
PERMIT D0360

RECLAMATION PLAN PROTECTION OF HYDROLOGIC BALANCE

The hydrologic balance

is expected to change as shown below as a result of the proposed
longwall mining operation in the long term Temporarily the depth below the surface of ground
water will increase as a result of increasing the number of cracks in the local rock units The
static level of the ground water should reestablish itself usually at a lower elevation within 18

months to 2 years after mining At that time ground water will be available in quantity at least

as great as before mining Because of increased porosity due to the cracking caused by longwall

mining the quantity of ground water that

is available to users will probably increase Minor
surface cracking over longwall areas will eventually heal or be repaired causing the ground to

capture approximately the same percentage of rainfall as before It is anticipated that stream flow
in selected sections of first order streams where overburden thickness exceeds 200 f

t may be

temporarily reduced over relatively short stream segments This impact is anticipated due to the

fact that the headwaters of streams occasionally relocate to lower elevations following
subsidence that results in the dewatering of hillsidehilltop springs The monitoring data

obtained for the ground and surface water sources over the longwall areas at the Powhatan No 6

Mine indicate there will be no lasting deleterious effects of the longwall mining on water quality

Therefore the hydrologic balance outside the permit area will be protected

The rights of present users of surface and ground water will be maintained through the

water replacement plan found in the Addendum to Page 18 Part 2 F It is anticipated that

within two years ground water will reestablish itself so that wells and springs can be replaced
Surface water drainage is not expected to be impacted seriously by longwall mining

Acid or toxic drainage are not expected to be a problem at the Powhatan No 6 Mine
The No 8 seam is entirely below drainage and the openings to the surface are located high

enough above the seam that they will not experience hydraulic pressure from the seam The

major watersheds of this area Captina and McMahon Creeks are at the elevation of the mining
for the application area at a distance of over 5 miles from the mine Acid or toxic drainage is not

expected to enter the waters of the State

In 1999 Ohio Valley evaluated its records to determine the distances that springs have
been impacted by longwall mining and determined that springs have been impacted no more than

about 300 ft from the end of longwall panels and no more than 500 ft from the edges of longwall

panels This evaluation may be found as an Addendum to Page 18 Part 2F 1 Ohio Valley

used this data to design its mining plan for the D036012 area to afford the designatedoldgrowthforest areas additional safeguards from possible impacts from mining even though
research work done to date shows that longwall mining does not disrupt soil moisture for areas
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ADDENDUM TO PAGE 26 PART 3 E 13
Page 2

located directly over the longwall mining panels See Addendum to Page 30 Part 3 K 5
Consolidated Technical Research Reports Longwall Mining Effects Upon MatureOakDominated

Forests by Jeffrey K Holt CF particularly the work by Dr James Runkle PhD

There are 10 undeveloped springs located in and around the oldgrowth areas Figure S

shows their locations They are shown on the following table with their distances to the nearest

longwall panels shown

SPRING

NUMBER

SPRING IN

OR OUT OF

DES OGF

DISTANCE TO

NEAREST LW
PANEL END

DISTANCE TO
NEXT NEAREST
LW PANEL END

DISTANCE TO

NEAREST LW
PANEL SIDE

S150 OUT i 473 FT NONE 575 FT
S151 OUT OVER OVER OVER
S152 OUT OVER OVER OVER
S153 IN 854 FT Y 1016 FT 1530 FT
S154 OUT 350 FT 898 FT 819 FT
S155 IN 630 FT 1052 FT 1862 FT

S156 IN 1019 FT 795 FT 2436 FT
S157 IN 1176 FT 1113FT 2453 FT
S159 IN 1444 FT 1342 FT 2229 FT
S160 IN 1247 FT 1308 FT 1917 FT

As can be seen from the table none of the 6 undeveloped springs located within the

designated oldgrowth forest are located within the 300 f
t or 500 ft offset distances where springs

may be impacted This result is to be expected since the borders of the designated areas are

located at least 300 f
t from the mining panels No impacts to these springs are anticipated and

no impacts to soil moisture at the designated oldgrowth forest areas are anticipated Monitoring

programs for the springs within the oldgrowth areas and for soil moisture between thelongwall

panels and the oldgrowth areas have been proposed see the Addendum To Part 3 Page 26 F
Of the 4 undeveloped springs located outside the designated oldgrowth forest areas only two are

located within the offset distances and actually are located over longwall panels Tse two

springs may be impacted from the mining beneath them but the adverse impacts to the

hydrologic balance within the designated oldgrowth forest areas will not occur even if the

springs located outsidethe designated areas are impacted The vast majority of surface water

flow is

from runoff from rainfall events and not from springs
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FIGURE S
THE OHIO VALLEY COAL CO

POWHATAN NO 6 MIN
DISTANCES FROM UNDEVELOP
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O ADDENDUM TO PART 3 PAGE 26 F

THE OHIO VALLEY COAL COMPANY
POWHATAN NO 6 MINE

PERMIT D0360

GROUND WATER AND SURFACE WATER MONITORING PLANS

1 Ground Water Monitoring Plan

All legitimately developed used ground water supplies will be monitored quarterly for

quality and monthly for quantity for at least one year prior to full recovery mining and at least

one year subsequent to mining unless access is denied by the land owner This monitoring will

include wells and springs used for domestic purposes Weekly quantity monitoring will be

conducted whenever the longwall face is within three weeks of undermining the supply and no

less than three weekly premining and postmining measurements will be made Ground water

supplies located within 500 feet measured horizontally of the perimeter of the active longwall

panel will be monitored as if they were located on the panel Monitoring will be continued for at

least one year subsequent to full recovery mining contingent upon review by the Division of

Mineral Resources Management Daily precipitation data will be submitted quarterly to evaluate

spring flow

2 Surface Water Monitoring Plan

Various surface water locations depicted on the applicationhydrology map will be

sampled monthly for flow and quarterly for quality The quality requirements of

OAC 150113314F2 and the other QMR parameters as stated on the QMR report sheets will

apply to the surface water analysis Each surface monitoring station will be monitored for at least

one year prior to full coal recovery mining OVCC will continue monitoring for at least one year

subsequent to full recovery mining contingent upon review by the Division of Mineral Resources

Management Daily precipitation data will be submitted quarterly to evaluate stream flow

With each quarterly monitoring report of ground and surface water a map depicting the

progression of the longwall face will be attached to indicate the sampling points in the full

recovery areas Notes will be submitted indicating the position relative to the longwall face with

indicating the station

is

in advance of the face and a indicating a position behind the face

An attempt will be made to monitor and sample as outlined above however some sources may
not be accessible These locations if encountered will be documented in

the quarterly reports

All samples will be taken as outlined to the extent that existing well construction allows Any

samples that are unobtainable will be documented as such in the quarterly report Quarterly

sampling will include analysis for nitrates

OVCC will monitor all ground and surface locations in accordance with the quarterly

monitoring plan outlined above regardless of the saturated zones that they access All developed

supplies have been identified and have been indicated on the applicationhydrology map
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ADDENDUM TO PART 3 PAGE 26 F

PAGE 2

3 Plan To Monitor Undeveloped Springs In Designated OldGrowth Forest Areas

There are several undeveloped springs located within the designated oldgrowth forest

areas owned by Ohio University These sites are shown on the Application Map OVCC will

monitor these undeveloped springs for a period of one year prior to any mining that would be

located within 500 ft measured horizontally of the designated oldgrowth forest areas This

monitoring shall include measurements made for flow on a monthly basis and reported quarterly

to the Division of Mineral Resources Management Samples of the water shall be collected and

analyzed quarterly Analyses shall include pH Total Acidity Total Alkalinity Total Iron Total

Manganese Total Sulfates Total Dissolved Solids Specific Conductivity and Total Hardness

Analysis data shall be reported quarterly to the Division of Mineral Resources Management

Weekly monitoring for flow will commence when any development mining will go under the

undeveloped springs located in designated oldgrowth areas Weekly monitoring will begin three

weeks before the mining will go under each undeveloped spring and will continue for a period of

three weeks after the mining has passed the spring This information will be submitted quarterly

to the Division of Mineral Resources Management This monitoring information shall be used to

determine impacts to the undeveloped springs from mining by comparing the premining flows

and analyses with the postmining flows and analyses taking into account corresponding

climatological data

4 Plan To Monitor Soil Moisture Between Longwall Mining Panels And Designated
OldGrowth Forest Areas

With the permission of the landowner Ohio University OVCC will locate soil moisture

probes in the ground between the designated oldgrowth forest areas and the surface area over the

closest longwall panel These locations of the probes will be coordinated with the landowner

The soil moisture probes will be installed and monitored in the same way as probes have been

monitored by Dr James Runkle as shown in other areas of this application Monitoring will

begin at least oneyear prior to the time when the longwall mining will be within 500 ft of the

nearest designated area and will continue for a minimum period of one year after longwall

mining is 500 f
t from the nearest designated area Monitoring of soil moisture will be

discontinued after approval of a submitted application to revise a permit ARP Probes are

routinely measured weekly during the growing season A reference site will be established in the

vicinity of the designated areas that will be instrumented and monitored during the same time

periods The reference site will be located at least 500 ft from the nearest mining The reference

site will be used to show differences caused by mining by filtering out climatological influences

The data will be submitted quarterly to the Division of Mineral Resources Management
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